wo 2005/024008 1 a i, o p ^£T/ff2004/0 12533 

^ lliPii«FS7;:Ta ii jam 2006 

;^^57p-;^;j^y^:^y 7— (SP) (7)M^b^^fe 
[0002] ;^j5^P-;^;}>;^;}>y7-if (u^T, SP. spa5^^:'bv>9) fi. Mxiff. a -^fV-)3:y^ 

[0003] a-i//u;*>'(#jc^^^4<oT^n-;^) \z.\t. ^mmm.hnm.<i^mii^^i^^f\^. 
i^mm'^iix\t^^^ 

[0004] G-i-Y>m\k.\t. mmmimn. ^mmmmm . 'bmm(Dmmm{rv^ 

[0005] SPfi, V ><o;6^(7)^fl0 (StreptococcusJiO^® , LeuconostocJiOlffl^, :km 
[0006] a-':fjVijyt.fz.\tG-l-Y>(OW^\Z\t. <^SP;5SffiV>^)n#, Leuconostoc 
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m2:lQ^XJ^m3\C7ikUcXoK, :kmmitT^7-^f^ii^XXfts;^y7^-if 

mm. ^mn7Ky-mm^ti^fimw-p%i^^Lx\^^^o Li^^M^ib. 02 
*5j;t;«ia3(c;^tfccfc5(-> ^Ltih^io^-rmmit. 55x:(Dm^mx^m^'^^ 

oT, 6ot:(D»s-e^j^nf5^?si4^^^^^v>»fi»H4lf^1-§sp. fesv^fi, r 

[0008] ##iLT. (:^M0TG-lt5^. ±TOBL2l;^. *3j;0«fef:®ANA- 

im(Dmi!^^ti^m^(Dmmmisxmmm(DT^y--'^mmi6xxj^:t^^y7^-'^ 

[0009] [^1] 
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[0010] L^^u spxmm±mt^h(D. mz]^m.m^it. 6o'c-75x:)x%^fj:m 

[0011] a-^/^;^7>^fc«G-l-P<D$l^at{c*3V^T{i*yh. Eft^^rX^^fiimUxm^ 
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[0012] L^-u ±B(Dmmn. ^^-rtih^umvm. mm^M(DSPxumM^^-r6s 
[0013] mmiBm±m&.m^^M-r^spiL^\,^xit.^\fm^^m^M(ospi)m 

^^nrv m^nXm ^^m) o ^(OXm^CMt. UomUa sitophUa (Neur 
ospora intermediatUTt)^^) fe5!5(^SPfi, 70t:T30^W;!)PiaUc:^tC, 90 

[0014] b^^L. ^(Dxm,xn^^titcmm^^mt. ^^m^mm^om^spm^^xom 

mm^m^o ^btc, :tj\f<D^<imi^mzT^y-'\i^^Mt^(Dx\ sp^^^fij 
mi-i>fMatmm(Dmmi^'^''mtfi'o. spmmmni-^fcif>iz.mmism::^p^ 

*;6S^^>;^j^v^^t±^CJtei^mxLS#f^fflv^Tr©:*lfS5Kosp^^^#A1--5r 

[0015] spmm^-^\^^x\t.m^m'^i\::ir^ct\z.^^xmmm^]^±uct(om^it 

[0016] sp^^fi, MM&^^o-7.(D^^rxitn.^^-f(Dmm±t^\^±i-^mmxm 
o-c. spm^j^i^(Dmmm^±^'t^:iki>m-^fix\,^^, 
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[0017] ztih(Dmm^m^i-^tMz^ -rmmm^Ltm^j:. mmm^m^ ^spt^'^^mt 
[0018] ~^mmm<ommmz.^^ ^xit. y py y-fe^^-y-, mmoiii^mm^n 

[0019] sp^^ommi^mLxit. mmtK^^t)^iD^!i^^(DT^/m<Ditm^^'^x^fh 

<>^nXm : [l^<2^^^0O2/O97O77#/^V7^5/^ 

^#fF:5:i^l:M. C. B. Pimentelf?, rsCREENING, THERMAL PROPER 
TIES AND PRODUCTION IN YAM EXTRAT OF FUNGAL SUC 
ROSE PHOSPHYRYLASEj.Rev. Microbiol. , Sao Paiilo, 1992, 23(3) 
, pp. 199-205 

^#fF:ft:S^2: Martin Lehniann*5j;rJfMarkus Wyss^> TEngineering prot 
eins for thermostability: the use of sequence alignments versus ra 
tional design and directed evolution! % Current Opinion in Biotechn 
ology, 2001. 12, pp. 371-375 

^^n-:Scm2:M. Lehmann^^, fThe consensus concept for thermosta 
bility engineering of proteinsj , Biochemica Biophysica Acta, 2000, 1 
543, pp. 408-415 

^#1^:5:^4 Junichi MiyazakiPj^, FAncestral Residues Stabilizing 3-1 
sopropylmalate Dehydrogenase of an Extreme Thermophile: Experi 
mental Evidence Supporting the Thermophilic Common Ancestor 
Hypothesis!, J. Biochem, 2001, 129, pp. 777-782 
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[0020] ±WmM.<Dm^^Mm'r^h(D'Ch'0. m^(D7.^ti-7.t^:^tsVy- 

[0021] :^m^hit.mB'Fmmi!)^<^^(DSpm^mm\:t6:LtKx^x±U(owim 

[0022] >^^m<Dmf^it:^^^—:^^:^^Vy—^it, ^i^(D:^^vi-'P^^y^t^])y^'^^^ 

^^-7gB?!ll:AVGGVHLLPFFPSTGDRGFAPIDYHEVDSAFGDWDD 
VKRLGEKYYLMFDFMINHIS ^'(^ 14{4(CtB ^ ir^^m. 29{4(ctS ^ 1--5{4 

^^'-7ga?lj2 : RPTQEDVDLIYKRKDRAPKQEIQFADGSVEHLWNTF 

GEEQiDcfJ07f4te:*B^-rs{ig, i9f4{c+i^1-5^iS, 23m^m^'rmnis 

7|a3?!j3 : ILPEIHEHYTIQFKIADHDYYVYDFALPMVTLYSLYSG 
^if'ffi<b;^jJ'n-y^;^;^54>y7— ^^20mM Trisi^«f?K(pH7. 0) ■e55t:t?2 

[0023] i-^omMMMxit, ±mx^<D:;^^}:i'-y^t^y^^^vy—^(DT^ymmm. mm 

#-^2. ia^j#-^4. iB»-^6. ia^iJ#-^8. ia?ij#-^10. 12?IJ#-^12. iH»^ 

14, iB^ij#^i6, mm^^i8^mmmm^2of)>hfj:m^mmti^T^m 
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[0024] i-D(DmMmmx^it. ±t&^B<DP.^}a-::^tsp^^^vy-'^<DT^ymmit. urn 
#^2. mm^4. gfi>?ij#-t6. mmm^8. gfl^j#^io. mmm^i2. mmm^- 

[0025] i^commmmvit, ±ts.%m<D7.^ti^::^7i^7.:^]}7—^<DT^/mmit. 
##2. mmmm. mmm^'8. nmmmo. ib^j#^i2, ga?ii## 

[0026] loo^JS?i^fi"T?(*. ±ti^f^(D7.^ti-:;'.yt^:^.^]}y—^(DT^/mmm. SB^iJ 

#-^2. mm^^4. ga^ij#^6. mm^^8. gB^ij#-^io. sfi^ij#^i2, ee^ij*-^ 
14. gB^ij#-^i6. m^mm8)dmmm^^207t>^^tj:mxm^^tm^o 

[0027] l-^omtmrn-r^it, ±^X^(0:^^u-:^t^:^ti]}y-'^ns Streptococcus m 
utans. Streptococcus pneumoniae. Streptococcus sorbinus. Streptococ 
cus mitis. Leuconostoc mesenteroides. Oenococcus oeni. Lactobacillu 
s acidophaus*3j;tJ5Listeria monocytogenes;6^P>7^j:5l¥J;!9il^$tl/5iNll|l* 

[0028] l-^OMMMmXit. ±n^1^(D;^^u-y^:^:^^.Vy—\fit. Streptococcus m 
utans. Streptococcus pneumoniae. Streptococcus sorbinus^lfef^Strept 
ococcus mitis {cS5l5U#5o 

[0029] l^ommMMXit. ±m^B(D7.^u-7.ts:^t^Vy—\fit. Streptococcus m 
utans^fctiLeuconostoc mesenteroides Id ft 5l5 IM^o 

[0030] loommmii^xn. ±U't^-'ymmi^m4m^n^i-mm\^m^T^ 

[0031] lO(0^W^Tii. ±IE^^-7@fl^iji4'©29{4}v:;fl^-r2)<5i:M(cdo(t-5T^ 
[0032] lo(^^Jfe?^«|T*«.±E^^--7gB?iJi4'<^44{]i:(;i+gS-rs{4»{c:;iotj-5T^ 



f 
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[0033] i-^(Dmmmmvit. ±t&'ei'-ymn^mmKn^i'^iimi^)di-f^T^ 
[0034] i-^<Dmmmmv\t. ±^'^'f—ymm2^(D7m^n'^-t^^mr^y^mmit 
[0035] io(^^ii?i^^iTi:i> ^w^f—ymm^^msmcit^^i-^mi^isi-f^r^ 

MB^iX P<f-^=>'> i/^T'-f:/, 73:=:/VT7=y. ^ytiyfi^y, y'^Vyt.ltit^ 
[0036] lO(^^»^Tii. ±ia^^-7ga^ij2tf (^19{4(c:^aSf -5fig{C*3(tST^ 

ymmmt. Tji^^=-y^ MT^^^yy, ^yn^^>y, yi^^^fc{i/^yyTfef9#So 

[0039] l-:>(D%%Wm'^\-t. ±E^f"-7|B?ij2tf'(7)34{4tCt@^1-5f4g(C*5ft'5T^ 
[0040] ±E^^-:7@B?ii2tti©34^&(C^B^1-S^g{C*3{t'5T5 

[0041] i^<D%mmx\t. ±iE^f— 7ga^ij3tt'(^i9j4(ct@^-r5^agjc*5(t5T^ 

y. ^jv^%y. T;ve^=^ytfd,-t±Ty-^hm^o 
[0042] lO(D^ii?}^^Ti5.±|S^^-7|B^ij3f c^l9{4{CtBSt--5^g{;i:fctt-5T^ 

[0043] lO(^^m?^^T-H. ±Elffi{k;^^n-y^;J>;^d^y7— 20inM Trisi^» 

?g(pH7. 0) 4^T57t:•T?205>rfl;!)pfiLyc^(^i^fi'^l-;^^J'p-;=?./1^^J^^y7--^^(D37 

[0044] lo<D^ifeJi^liT-«. ±EiiSfll5^k;^;^'P-;^5^^;^^i^y7-^f^;20mM Trh^ 
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^(pH7. 0) ^■V57X:V20^mMmLfcm(Dmmt:^^^-^yts7.:t-]}7-'^(DZ7 

[0045] i^(Dmmjf^mvn. ±nmmit^^^-^t^^7i^vy—\i^. 2o%7.^u-7.^ 

tp20mM TvismmmipHl. 0)^V65°CX*20^mMmLfz'^(Dm^it:^^^- 

y-'^(D37'x:iLmmmfBi^(Dio%sx±-vhm^o 

[0046] l^(DmMmmX\t. ±&mit:^^^-^ts7.yi-^}}y-if^, 20%7.^^-7.^t 

[0047] i<3(Dmmmmxn. ^^m(DMmi\::^^ti-y.^.y.^.])y^-^it, '>Vj:<it), ^ 

[0048] l-DCDmMMMVit, ^mmmMit:^^ti-^7i-^y^^^]}y-iin. <>^l<tt. ^ 
[0049] *IS0^<Dlo(^;^&ti, Mm^\::^t:^^-:^t^y^t^]}y-'\i^mmt6:^mxh^X. 

m^m^i^^-^mm\z.mALxmmty^^^-^^^^my--ii%:m^^'t^x 

^^^^titcmBi\::^^ti^:^^7.Wy-^^mf\SL't^XU 

^5^— 7gB^J 1 : AVGGVHLLPFFPSTGDRGFAPIDYHEVDSAFGDWDD 
VKRLGEKYYLMFDFMINHISft^MfitC^^t-S^il^S, 29m^^'^tm 
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^5^-7iH^ij2 : RPTQEDVDLIYKRKDRAPKQEIQFADGSVEHLWNTF 
GEEQIDtf 07{i(Cffi^1-5<4g, ISm^^^t^^U. 23te{e:ta^-r5^g*3 

^f^-7iB?lj3 : ILPEIHEHYTIQFKIADHDYYVYDFALPMVTLYSLYSG 
Wtfijt;^j5'P-;^3t;;^^y7— 1fSr20mM TrisMWM(pH7. 0) f T55'CT'2 

;&nfiM(^itfHt:;=^tJ^p--;=^j^:^j^y7--^©37t:t^fc^it-5^^fStto2o%^±T& 

[0050] lo<D||jl?i^|i-Cfi, ±lE||-<Dy^^n-^J^;^7^!;7— ^(^T^yi^lB^iJft. BB^iJ 
##2. SE^iJ##4. ia?ij#^6. iB^iJ#-^8. SE^iJ#f-10. IB?iJ##12. Sa?iJ#-^ 
14. ifl?ij#-^l6. @B^iJ##18*5j;tMaM#^20;i)^b^^5PJ;i9ii#^$t^'5T^/^ 

[0051] lo(^^Ji?i^^-Cfi, ±E^-o;^i{'n-;3^;ilNy^*:y7— ^OT^/^SB^iJ«. gS^J 

#-^2. iB^ij#-^4. @a^ij#^6. iB^ij#-t8. mm^io. ia^ij#^i2, mm^ 

[0052] l-^(OUMl^Wcr^\t. ±|B||-Oy^i5'D-;^/jNy^3j>i;7— ^(^T5/^ia^iJfi. IH^iJ 
##2. |B^iJ#-^4. S3?iJ#-^6. gB?iJ#-i-8. |B^iJ#-^10, |fl^ij#-^12. gfl?ij#-t 

14. gB?ij#-^i6. mm^imi.-amm^2oi}>hfiim3^m^^Mr^ym. 

gB^j^3-K-fSitSgB?iJ;5^b>fe6i^^5>i^t;^by>'v^:i::/H;'^|^#TTvNvr:^y^ 

[0053] loo^ii?l^^iTi*> ±M^~(07s^xi-:^-t^:^:^^^)y--^<Dr^mUnk-i. gB3?iJ 
#■^2. gB^J#-^4. g3^lJ#-§-6. gB3?lJ#^8. gE^lJ##10. gB3?iJ#^12. gE?iJ#^ 

14. gB^ij#^i6. mm^is^i^x:^mm^2owiimiimu^ici%^o 
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[0054] l^(DMMMBVit. ±ti^~(D7.^ti—7.7)^;x.7t^]}y—^lt, Streptococcus m 
utansx Streptococcus pneumoniae. Streptococcus sorbinus, Streptococ 
cus mitiSx Leuconostoc mesenteroides, Oenococcus oeni, Lactobacillu 
s acidophilus*? J; tJ^Listeria monocytogenes/&i^/.t2>I^J;t)il^$tl'5JisB^ft 

[0055] l<i(DmMBBX*it, ±f^f^—(D::!^^u^7.n^:x.^Vy—^^t. Streptococcus m 
utans. Streptococcus pneumoniae » Streptococcus sorbinus^fcfiStrept 
ococcus mitis^il^ 5l5L#^o 

[0056] l^<DmMBMX^it, ±IE^^<^;^^}'D-;^x^^;^7}^!;7— ^fi. Streptococcus m 
utans^fcfiLeuconostoc mesenteroides(;iS3l5L#So 

[0057] l^OmMJ^MVit, ±BmWiit^^n^:^^:^:^^V=7—^^. 20mM Tris^ffi 

[0058] i-DcomMMmvit. ±mmmit^^v-:^n^^wy—^^. 20mM Tnsmm 

m{pH7. 0) '¥V57X:V20^Ami}amLfc^(Dmmit:^^^--:^^^P^^^V7-^(DS7 

[0060] i^ommmmxit. ±IS»fijt:;^^^-7./}^;^/i^y7-^ffi, (i^ti:<tii, ^i—y 

[0061] ^^^momm^^its ±t&(DmBity^ifn-y.t^:^t^vy-'^^='-h^t^mmm 
[0062] :^m^<D^^^-n. ±.B(Dmm^'f-^t^o 

[0063] ^^mommit. ilS^l^m^^Sr-^tPo 
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[0064] :^mM(Di-D(D:fjmit. i//V3-;^-i-y>'iSO'g'^;^rfeT'feor. f^;^ft«. If 

[0065] KxDmmmm'r^it. ±issjs:«. 5ox:--7o'C(D^mvnt>tin^o 

[0066] *^0j(Dio(D^&ft. ^^^='->^m^W<D^^:^mvh^x. ffjit 
[0068] io(Diiii?^iiTi*.±is^z:(DJf:;^7i^y7— a-^/>;^7^/j^y!.7^^y7— ex- 

[0069] I'^ommMmXit. ±'id.M~<D^^:^^V7-'^\X ±v2\f:i--7.t^7.n-s])^-'\i, 

[0070] i^(Dmmjl^mxiX ±Ibsi£:«. 50t:-70t:(o?fi^T?fT''^t>ti#5o 
[0071] >t^l§P^ojl^i^^{l:^^5'^->?.7j^>^/}^y^>— ^fi, ^c^Oy^i^p-y^/j^T^T^y^— 

^tT#^ii^ii6^^{b;^iJ'n-7;xj>;^jj>y7— ^■t*S>oT> ^Wii^b;^^^-;^x^^y<.7^;y 

IB?lJ#-i■20T^ymBB^lJ<^47^^^':^=l>'(T47)^C^B^1-5M^ 62 
te-feyy(S62)fi^Bi-t-^g, 77j4^D>>'y(Y77)(CtB^-r5lig, 128^/^y 

yiV128)\cm'^-t6itm. l40{4yv^^(Kl40)}c:ffi^1-6f4e. 144{ii^/Wi5'^ 
>'(Q144) iZL^^-t^itm. 155itTy^/<7^ym55) \Z.m^^i>itmiSXXJ^24 

/5^0^ifi&'fb;^i5'P— ;<>7}N^;}Ny7'-if^20mM Tris^«^^(pH7. 0)4'T*55t: 
> ^:&Pfifi^I<^ii^&fi{b;^^^-;^;^;;^;^^y7-•^cO37t:^Cfc'^t'5^^^^4^^20%^^^ 
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[0072] i<:>(DmMMWt'^it. ±t&x^<D:^^ti-:^n--:^^^V7-'^<DT^ymimit. 
#^2. ifi^j#-^4. mm^6. SB^ij#-^8. mm^io. Sfi^ij#^i2. gB^ij#-^ 

[0073] i^ommmWiVit. ±ts,x^<D:^^n-::^7i-s7sm7—^(DT^ymmmits ea^J 
#^2. sfi^j#f-4, mm^m. SB?ij##8. ga?ij#-^io. sb^ij#^i2, @e2?ij## 

14, @a^ij#-^i6, nm^m8:ifsxmmn-^207!}^ib^j:mim^^n^T^ym. 

[0074] l-oomMMMvn, }iB^1^(D7.i!7ti-;^7i^:x^:^])y^-\i(DT^ymnmit, sb^j 
#-§•2. SB?iJ#-^4. @B^iJ#^8. |B^iJ#-^10, @fl?ij#^12, @fl?ij#^ 

14, |BM##16, @B^iJ#-i-18^oJ;t>Wii#-^20/&*b/d;»J:!9ji^$tv5T^y^ 
iB?iJSr='-K1-§±tSIB^iJ;5^f,?^£S:^^5>i^t;^hy>'v?3::/h/£^#TT/N>i'>^y^5^ 

[0075] i-Dommrmvit. ±m^mmm. ib^ij#^i. ifi^ij#^3, ia^ij#^5, is 
?ij#-^7, iB^ij#-^9. ia^ij#-i-ii, mmmb. mnm^uidj^ 

[0076] l-^(DmMJ^m-Clt. ±.m^B(Dy^i!^vi-y^7t^y^:^-Vy—^(DT^MnmiX IB^IJ 
#^2, gB^iJ#-^4. @B^IJ#^6, gB^iJ#-i-8. iB?iJ#^10, |fl^J#f-12. ia^ii#^ 

14. ia^ij#-^i6, Bm^m8ioxmmm^2ot)^hti:mxm^^tm^o 

[0077] l^OMMMWi-Vn. ±'^^B(0:^^U'-:^t^:^^Vy—^lt. Streptococcus m 
utans. Streptococcus pneumoniae . Streptococcus sorbinus. Streptococ 
cus mitis. Leuconostoc mesenteroides. Oenococcus oeni. Lactobacillu 
s acidophUus*5<kt>«Listeria monocytogenesHi^^fi^MX^MI^^MMM^ 

[0078] l^omm^MX-it, ±B^^(07.^n^:^^;^t^V7—^\t, Streptococcus m 
utans. Streptococcus pneumoniae. Streptococcus sorbinusSlfcfiStrept 

ococcus Txdtisii^hfimMm^^Mmm^M-^hm^c 
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[0079] 1^(DMMJ^M-Vit. ±B^B(D;^^^—7.n^y^^]}y—^it. Streptococcus m 
utans^fcfiLeuconostoc mesenteroides{CS5|5U#So 

[0080] i^oMMJ^mvits ±ET47{c^a ^l-'5<igjc43tt'5T^y@?^S«. 

[0086] \^(o%mmrQn.. h^¥Amm^'^u^%\z.^mr%jwBM%. ^<vy 
[0087] i-D(DmMj^mxit. ±^Qi44\m^ir^iiLmi^^ii^T^ywtBmit. r/u^ 
[0088] loonjg^i^^-efi. ±BQi44{cm^t^itmi^iii-f6r^/mBmit. 

[0089] loO^Jfe?f^«iT-{i. ±IBN155{C*a^-r5^g(Cfc'Jt5T^/^aS{i. -feV:/* 

[0090] io<z>iiife?i^iiT*ii. ±iHNi55{cta ^-rsteSic^jij-^T^/isasf*. iry:^ 

[0092] loO||JfeJi^|iT«. ±iaD249(C+a^-r5{4gt::*5ft'5T5y^aSfi. ^Viy 
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[0093] l^omt^mMX^it. ^m^M(DmMii\:^^^-'^ts;x,^^])y-'^i-X, 20mM Tris 

[0094] l^(DmMMMX'it. :^mm(0mi^it^^^-:^:t^7>my—^it. 20mM Tris 

mwmipH7. 0) ^x57x:x2o^mi}m'utzm(Dmmit^^^-:^t^y<^t^V7-'^ 
[0095] i<>(DmmBmx*it. ±mmmi[::^^n-:^:t^y^w7—^^. 2o%7.^tt-:^^'^ 

tP20mM Tnsm.mmipH7. 0) ^X65X:X20^fmmUz^(DMmi\::^^^- 

y<^ytsy^t^vy-^o37v\Lmm^mmKmMmm(Dmmit7^^o-y^t^:^^^^^ 

[0096] i^ommi^mxit. ±.mim\::^'!^^-y^^^y^my-'\ii:. 20%7.^n->^^^ 

:^^-:^^-'jy-^m7v,\z^\-ymm^mKmmm(ommi\Ly^i7ti-y.^.^^^^ 
y-'^m7°c\z^nmm^'^<D2o%^M.xihm^o 

[0097] l-n<D%mMmx\t. ifmm(omm\:.^^n-y.Tis:^t^^)y-'^\t. ^MKthJcU 
TA7\m%-t^\tLm.^z.'i5\ ^T. ±M'^f^(D^^x2^y.^^y^-my-'^t\%mt^^r?.J 

[0098] \^<D%mmx\t, :^mn<oWM::^^ri—y.i^^::x.^3y—^\-i, 'MKhhAiU 
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i4m})i^y(Ki4o) Km^-r^im. i44itv/i^^v^(Qi44)\m^t^it 

155f4T;^/^°7dE^:/(N155) \C^'^-r^im^^X^24mT7.y<y^ymiD24 

mt^^^-:^^:^^>Vy-if^20mM ThsmWmpH7. 0) ■^i-C55°CT205^^ 
MmLtc'ik<Dmmt:^^^-^yt^^t^Vy--^(D37V\c:isnmmf^mKU^^ 

[0101] l-^(DmMMmv\t. ±IE^-<^;^^n-;^3t:;^^!;7— ^c7)T^/^lfi^J«. SB^iJ 
#-^2. ia^iJ#f-4. @fl^iJ#-^6, ia^iJ#-i-8, SE?IJ#-|-10, IB^iJS-^12. iB3?iJ#-^ 

14. ia3?ij#f-i6. ia^ij#-^i8*3j;tj?ia^ij#-^20/{>^f5/^^iij;f9ji^$tv5r^yi? 

[0102] i^(DMM]i^mvit. ±.t&M-<Dy^^x2-^7i-^y^^s\jy--^(Dr^ymu^^nx la^'j 
#-§•2. E^ij#-^4. @E^ij#-i-6. ga?ii#-^8. ia^ij#:^io. ia^ij#-^i2. @a^ij#-^ 
14. ia^j#f-i6. mmmm8:irsxxjpmmm^2o^^^fj:mxm^^MT^m 

[0103] l-^comMl^Bxlt. ±Bm—(D:^i^u^p.t^7.n-^])y—^(DT^ymBMt, ga^d 

#^2, ia^ij##4. mm^m. sa?ij##8. ia?ij##io. sa?ij#^i2. ga^j## 
14, ga^ij#f-i6. m^mm8^xmmmmo:^^htj:mxmmMT^ym 

[0104] loO||ii?i^jit?«. ±Ei^-0;^^^-;^4^;^;j^!;7^•€OT^/^ga^J«. ga^j 

#f-2. ga?ij#-t4, ga>?ij#-i-6, ia?ij#-^8. ga^ij#^io, ga^ij#^i2, ga?ij#^ 
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[0105] l^(DMMMMVit^ ±B^~(^^^^-'^n^:^yi^}}7—^it^ Streptococcus m 
utans> Streptococcus pneumoniae. Streptococcus sorbinus. Streptococ 
cus mitis> Leuconostoc mesenteroides. Oenococcus oeni. Lactobacillu 

s acidophilus4oJ;tJ^Listeria monocytogenes;6»bJ^j:SilJ;!93i^$tt^jiiMS 

[0106] l<>(OMM^MVit, ±BM-<D7.^^u^:^t^:^my—'^\t, Streptococcus m 
utans. Streptococcus pneumoniae. Streptococcus sorbinus^ytfiStrept 
ococcus miti8if)^hfj:^mi:'0miSi^MmM^MXmn^o 

[0107] l-OOMMMMVlt, ±IE^-0;^^o-;^^i^;^;^^y7— ^{i. Streptococcus m 
utans'S fcfiLeuconostoc mesenteroides \Z. ft ^L#'2)o 

[0108] l-:>(Dmmj^mVit.±Bmmt:^^^-^t^:^^Vy—^^,20mM TvisUW 

[0109] l^comMJ^mVit, ±Wmit:^^^-:^t^^:t^Vy—^^. 20mM TrisiSW 
^(pH7. 0) ^V57'X:-V20^mMmLit^<Dmmit:^^^-:^^:^my-'^<D37 

mmmmt.mi]mm(Dmmt:^^^-y^^-:^^-])y-'^(D37Vic^^^ 
mmmii(D2o°M±vmn^o 

[0110] i-Dommmm-^it, >^mm(Dmmi\::^^^-:^7j[<^^^Vy-'^it, (}^ti<th±'B 

[0111] i-Dcomm^mxit, >^mm<Dmmitys^^-:^t^:^^^})y—^it, ci^ti:<th±u 

[0112] ^^mmoi^m^^it. ±B(DmB<tp^^r2^>^:^^^n-sVy-^^=^-v-r^mmm 
[0113] :^^m0-<i!^^-n. ±m<Dm^^^^tt^o 
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[0114] :^mm(Dmmt. ±iR(Dmwt^^^tt^. 

[0116] \r)(D%'mm-x:\t^ ±IES^S«^ 5ot:-7o°coa^-efT^tv#6„ 

[0117] im.m(n>^)\^-=^-:^'^'^^(o^^ijmt. ±IE<^WI^<li;^^D-;^;j^y^/^^y7— ^ 

[0118] \^(r>%Wm^\t. ±fBi5^/V='-;^fi^#:«. a-i//l/;(;^T'fe«9#5o 

[0119] io(^iiiife?i^^Tii, ±E^-<^Ji^;^j}^y7— oL-^j^^ioi/^sT.my^^'^ 

[0120] loo||J|?i0ilT(i. ±|BBro;i^;^?}Ny7--^(*. ^xi\^ir-7siir^y^my-'^, 

[0121] loc^njij^^-efi, ±ESJ;&«. 5o'C-7ot:om^TfTJ'^t>tt#5o 

[0122] ;^s:^fl^tCj;oT. W!^ (^«l^ff60'CiJJ^±)T'Sf& Prtg-e*)'9. /i*oil|?£(«?ijx.«60 

[0123] *^§g(^ii^3f^^b;^^5^D->^7i^;^2}^y7-•^?r3-KrS5te^='(f!lx^ Streptoco 
ecus mutansS3f5<^SP^lfBfbL.T#btl5I»(iSP^ri--K-r§it^^) 

[0124] if-%Wi<OloWiX^ Streptococcus mutansft^cDSP*Jj;T^Leuconostoc me 
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senteroides^^(DSP(D?^\C^^t\/^ot>i'f'Vlitt^<^ Streptococcus mutans 

[0125] tJ^oT, ^^-7ia?lJ 1 : AVGG VHLLPFFPSTGDRGFAPIDYHEVDSAFG 
DWDDVKRLGEKYYLMFDFMINHIS tfio 14&lC+a ^ t^itUs 29mz.^ 
S i-^itU. *3«J:t/44{i(c+B ^ i-?>iiLm ; ^f^-7|a^J2 : RPTQEDVDLIYKRK 
DRAPKQEIQFADGSVEHLWNTFGEEQID t liSLK^ ^ 1"'5^»^ 1 9^ 

-7SB^IJ3 : ILPEIHEHYTIQFKIADHDYYVYDFALPMVTLYSLYSGcf'f^l 

e& 5fe<^Bfittsp^#5::i;05X'i:ao 

[0126] iB^J#f-2(DT^ygggH?iJC>47{ihl/:if-riy (T47) {CtB^-TS^g, 62^^y>'(S 

(Ct@^-t-^{4g, 140flj[yv=y(K140)(c;|f ^-rs^ig, 144f4j/>i5'^>'(Q144) 
{C^a^1-5{4g^ 155^4r^/^°7^V(N155) ^^:^@^•t6^■*^J;^J«249^4Ty^/^° 
7^:/^(D249){ctaS1-5feg;5^^/£5l|J;K)^^$ix5{i>^j:<it)lo(7)^g)JC 

[0127] [HIlAjiaiAft.GENETYX-WIN Ver. 4. OO-e/V^T'/^r^-t'^^ht^^JV^T 
[|lIlB]|aiBfi, |llA(Di^f:TfcS» 

[miagiiGfi. miBom^vh^o 

[02]El2fi. ffi^O^0(;^mmTG-lfcW;^J^SiBL21)^5Ot:. 55t:. 60X^ 
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[0128] mm(Dmm) 

Sa^'J#-§-l : Streptococcus m\xt^ins(D:^^^tl—7.^^7^^i^^)y—^(DM.^UJ^\ ; 
Sa^lJ#-^2 : Streptococcus mutSin^<07.i7'ci^^it^:^^])y—-^(DT^/Mk%lM \ 
lfl?lJ#-^3 : Streptococcus pneumoniaeO;^^^P'-;^4^:x^y7^-^OlfeSgB 

m\ 

ifl^lJ#-^4 : Streptococcus pneumoniaeO;^^o— ;^/^;^/J^y7^-€C0T^y^ 

ia?iJ#-^5 : Streptococcus sorbinusC^;^^P— ;^/}N;^/J^y 7— ^'cD4ISSa?iJ ; 
ia^lJ#-^6 : Streptococcus sorbinus(Z);^i5'n— ;^7)>;^7}Nij7— ^(DT^/^ia^lJ 

ia^'J#-§-7 : Leuconostoc inesenteroidesO;^^P^;^Ji^j:^JJ^y7— €0:^213 

ia^lJ#-^8 : Leuconostoc mesenteroidesO-X^p— ;^Afc;^;i>y7~-^"OT^y^ 
Sa^iJ: 

ia^lJ#-^9 : Oenococcus oQm<D:^^'a^7s7is:^My—^(D&^W.^\\ ; 
ia^lj#-^10 : Oenococcus oem<D7.^u^:^iis::^Tis^)y^-^(DT^/WI&^^\ ; 
ia^J#-^l 1 : Streptococcus m\tis(D:;^^ti--::^itsy^^})=7^'^(DMM^M ; 
ia?lj##-l 2 : Streptococcus mitisO;^^n~>^Jl>;^*y7— ^'OT^/^ga^lJ ; 
ia^lj#-^l 3 : Leuconostoc mesenteroidesC0^2<?3Xi^D— ;^*;^4^y7^-fef 

ffiM#-^14: Leuconostoc mesenteroidesO|^2<7);^i{^^^>^/l^;^3!^^y7^"^<^ 

Saj!j#-§-l 5: Lactobacillus acidophilusO||10Pseudomonas saccharoph 
Ua(?D;^:J^D— ;^;}N;^;}>y7— ^<^ltEia?!l; 
Sa^J#-^l 6 : Lactobacillus acidophilusOHl ;^^t^;^*y 7— if OT^ 
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IB3'iJ#-§-l 7 : Lactobacillus eicidophihia<D^2(0:^^u—7^7i-^y^^^])7—\f(D^ 

ia^J#-fl 8 : Lactobacillus acidophilusC^||2<^);^^D'-;^7i^;^^J^y7^-lzf©T$ 

SB2?lJ#-i-l 9 : Listeria monocytogenes(D;^^D— ;^5t;;^/J^y7— ^©ItSlfi^'J ; 
gB^J#-^20 : Listeria monocytogenes(D;^^n^:^^7.^])y^-\i(DT%/MUl 

E^y#-^21:||J£fll2A(l)-ef^i;ltfc. 80-r^T©^M(T47S. S62P, Y77 
H, V128L. K140M, Q144R. N155S*3J:OT249G)^^^2)iffHb;^^a*-;^ 

IS^lJ#-^22:|IW!l2A(l)T*f^iiUc. 8o1--<T©ig^(T47S. S62P, Y77 
H, V128L. K140M> Q144R, Nl55S*5j;OT249G)^^1-5ifflMb^i5^D-;^ 

iB?iJ##26 : ^^-7|Bf iJ2(Z)T^y ^SB^J ; 
SB?iJ#-t27: ^f^-7gB^lJ30T^y^lfl^jo 

[0129] £iT> *l§0J^Srlft0J«o *!^*ffl#0^m-:by5:!9. *BJjNfl#fC*5V^T^ffi$n 
[0130] (1. x^D— ;^;ijN;^7}Ny7— ^) 
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*:y^7]Ny7-if«. EC. 2. 4. 1. 7\Z^m^Mo :^^^--y^t'^^t^Vy-^{C^^xn^ 
[0131] m] 

[0132] >^^p->^7i^>^7j^y7-^f {i, s ^^vitrn^^ (D^mic^^ti^^o >^i^p-;^*;^^y 

y-^^m^i^^^m(DmtLXits StreptococcusJS(CJi-f SJNB® Str 
eptococcus Inutans^ Streptococcus pneumoniaex Streptococcus sorbin 
us ^ Streptococcus thermophilusioJ;t)^Streptococcus mitis) ^ Leuconost 
oc mesenteroides^ Oenococcus oeni^ Lactobacillus acidophilus^ Bifidob 
acterium sp. (MX-f^^ Bifidobacterium longumjoiU^Bifidobacterium ad 
olescentis) H Agrobacterium sp. Agrobacterium vitis) ^ Pseudom 

onas sp. (^?!Jx.f^^ Pseudomonas saccharophila) ^ Escherichia coli^ Lister 
ia sp. (MX-f^^ Listeria innocua43ctt)^Listeria monocytogenes) ^ Clostrid 
ium sp. ^ Pullularia pullulans^ Acetobacter xylinum^ Synecococcus sp 
. ^ Aspergillus niger^ Sclerotinea escerotiorum, jo<tt)^Chlamydomonas 

o 

[0133] :^mM(D:}fm^m^^ti^m~(Dm^it. ^^0)^^5^D-;^7}^;^^y7— 
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[0135] Streptococcus mutans(Z)^^C0;^^P— ;^;;f>;^;J>y7— K1"^ltSIE^iJ 

^mmmmic^u ^LXT^ymnm^m^m^2\z7^to streptococcus mu 

-^h^A^Vhho nm^^2(Dr^mB^^t't^SFt. S. mutansft5l5<Z)rcOfl!l 

%i^<D7.^u-7.n^:^n-^vy-^tmcr^/mmm^^-r^.mB^^m^i^x^x 

[0136] Streptococcus pneumoniae(D^^(7);^^n— ^^Srn— Ki"§lt 

mnm^m^m^3\z.^u 'tLXT^/mE.m^^mm^-4\z^i-o 

[0137] Streptococcus sorhinus(DXf^(D;^^n^7.^:^:^]}y^ii^='^\^'i'^^MB 
[0138] Leuconostoc inesenteroides(D^^(7);^^P— ;^;iN7;7jN!;7— ^^=3— Ki"5i& 

Mm^m^m^7\z^u^LXT?.ymmMm^-^8i,z7rii-. 

[0139] Oenococcus oeni(^^^(^P^iJ'D— ;^;J^;^*;y7— if^n— K1--5iSSIB?iJ^IB 

[0140] Streptococcus mitis(D^^<D:^^u-:^^yf.:^]}y—^:^=i^\^^i-^^^^^\\^ 

gB^iJ#-^l 1 {C^L. ^bTT5y^|B?'J^@B?iJ##l 2(c^-ro 
[0141] Leuconostoc mesenteToides(Df^2<DX^(D:^^a^:^:^:!(.:^]}^^-^^=i^\? 

«itEgfl^ij;SrSB?ij##i 3fc:;^L. ^Lxr?,/wt^m^mn^^i4iz.^i-, 

[0142] Lactobacillus acidophilus0^1(D?c^O;^^n^;^;}>;:^;}>!J7— if:|r3— f.*-^^ 

:SSIB?iJ<^@BM##15{C^L.-?:tTT^y^lB^iJ^Sfl^iJ#^16tC;^i-o 
[0143] LactobacUlus acidophilus(^||205c^(7)-:^^a'-;^;i>;^/f;y7— ^^a^Kf <5 
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[0144] Listeria monocytogenes(^5^^(0;^^o— ^^y^^J^U^— "1f<lr3^Ki"'5liSSB 

[0146] ^mm(D:)fm^m^hfh^m~(Dmtit. ^f^(D)y^i^ti-:^7is:^ts])7-'^it. s 

treptococcus mutans^ Streptococcus pneumoniae^ Streptococcus sorbi 
nus^ Streptococcus mitis^ Leuconostoc mesenteroides, Oenococcus oe 
m> ^ Lactobacillus acidophilus:ioj:U^Listeria monocytogenes 
tt^Ji^LKy Streptococcus mutans^ Streptococcus pneumoniae^ Strepto 
coccus sorbinus^fdfiStreptococcus mitis(CE^3l5"f§^(!:;iSJ;i9^if^bV'>o ^ 
^0;^i^t3— y^xiNj^^ji^yy— If Streptococcus mutans^fcf^Leuconostoc 
mesenteroides ^ ^■t6:itt^MLht^t.L\/ \ 
[0147] y^^u—7.^:;x,:t^i)y—^(DM.B^it. ^^(D::^^n-::<,^7.^]}y—'\f(D^^\\^^ 

EMS Microbiological Letters, 190#, 13-19H. 2000^)tl^\LfdM.^tlX 

[0148] #btLfcspaei^(i, ^m^Km^(D:^mx\ mm^i^^^^-i^rnxx^^o m 

^f£. ±mmm(D^^^-Xhi^Ht. pMW118( 0 :^i^->'m^^^iM) ^ pucis 

i^:f3y^U:t(W) M) . pKK233-2 (Amersham-Pharmacia-Biotech]^) fj:t*7!)^ 
^ffiTt>te^llffl(^^^i?'--Cfotl{^.pUBl 10 (American Type Culture 
Collection;0>P)^A RTti) , pHY300PLK{ff:^7yU:i'm)M)^lifiimmXt^ 
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[0149] (2. y^^u-y^Tisj^my—^ommt) 

[0150] (2.1 f^~(Dm:tit^Jz^<D)Mn-^ts:^m7--'\i^:='--V1r6^mMm^ 

[0151] x^o7.^a-^yi'^y^t-vy-'^^=^-¥'-r^^mnm^tt^m^^^it. ±B(d 

[0152] m^if. t-fs Streptococcus mutansfj:t^t^^X^(D:^i^n—^t^;^ts]}y—^ 
i^^M^Mo Streptococcus mxxtans(D:^^xi^:^7is^^])9^-^i^'0\f^X<D^ 
M^Myr^-t^t^ MlW-^^ Streptococcus mutans=SHi^'^e^S& (^J;?.li^ LBi^ftfe 

)^i^mmu mm^ttit^hsi'cx-mmmir^o i^\^^x. ::(Dmm}^^^>b'^ 

ULT. Streptococcus mntainsOMi^^iUMi'^o ^f^ttfc®^^, 20mM Tr 

T43V^fc|^-f;^■y^mtrSlQ-Sepha^ose^c»|LT;^^5'D-;^/^^;^7J^y^---^f^Sr1tl!l 
j^W^-tir, Streptococcus mutansS5l5;^^o— ifg^^^Si-fSo 



wo 2005/024008 



25 



PCT/JP2004/012533 



[0153] ii^. r<?)^Pi-ehyy>'>'^at;ifflv^#5;=^i5'p-^*>^^y7~i^'-t'^^^K(-'^^ 

^'b/c^6M]^^i^^^^t1-5#^/5^fe§o :i(DX^fm^. -S^^m^^mCX, Sephac 
ryl S-200HR(7r/^■^i^T^±|!i)J:^t*^fflV^fcy/^7^/^h^-i/3y;5'^v^:/7 
y>(-\^X^^m. Phenyl-TOYOPEARL 650M(Jty-^±M)7iifSrfflV>fcjg^ 

yk^ti-rh^yy^-K^^^m^m'^f^'t^^t^cXV. MMStreptococcus mu 

[0154] ^<D^oicLxmfcmm^'!^^-:^t^:^-t^V7-'^^hv:fi^y^mLx. nhti^hv 

^||#(Cjl^-e&So Mx.(^. Sambrookfj, Molecular Cloning: A Labor 
atory Manual (1989) ;DNA Cloning. ||I*3J: mi ^(D. N. Gloveri^ 19 
85); Oligonucleotide Synthesis (M.J. GaitH 1984) ; Nucleic 
Acid Hybridization (B. D. Hames & S. J. Higginsigi 1984)^M(^wi 

O 

[0155] fe§v>fi, ^^(Dm<o:^^u-';x.ts:^my-'^(Dmm&mi^Mi-^^mm^m^ 

[0156] fc^v^fi, (DT.^xz^ys-^y.Wy^'^fcDr^/mmmi^isi^ ^-c{J^#$ti/cM^ 

[0157] <^yA7^:/7y-^;^i5'y-->-i5^-r5#^. #^>tifc^sg5>^«. ^mm^m^ 
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^ffiV\ Streptococcus mutans. Streptococcus pneumoniae^ Streptococ 
cus soThkLnsfJ:if(Dy/J»Dl^Afj:t'^m^\^. J^y^y-if jl^Si^;: (PGR) ^ffi 

[0158] ^mmm^^isif^xm^'^^ut. ^^(D^^\^:ti^h'(D^f)^hfj:'^x\f^xh^<. 

xm^Xh?>o ^<DX^^mmW^^i^:t^h*:3f5i:XJ^^^U:t^Vr^r2^(DmtLXit 
, ;}Ny^7}>nf^:^3i— •^T.^^/i^T^y'—h^ ?^'f-/V'^:^:^^^K ^y/i^;^^/^^:^^^ 

[0159] (2. 2 l|-O;^^n-y^j^;^7}Ny7-ifSr=i-Ki-§iS»ia^J^-^tfl|-<0^M^ 

^UT. ^m.mm\k'^ts%-(r>im.9t=i-^'^^. %-(omk^=i-\%, ±e(2. 
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^m7!)mmfix:ifs'o^ ^hi^3'Mm^i8mmi!)mm^tix\^^6o :i<D^mimi^ 
x^x=^-h':^ti^r^ymmm {mn^^24(DT^mmm) ^B(OT^mm^\ 
mm^^2<DT^/mm)\cni'X. c^<D2T^/mmm^tixis 

(D;^^ti-y<.:t^7.t^vy—^(DT^ymBm\mLXT^ym(om^. x^hL<itmn 

[0160] 3fc^f*. ^mi^^xm^(D:ifmm^^x. mtit. mmM^mmm. 
mii^m^no^t).:^7-^x2^ypcR^n^:itt£ticX'oxnt>tiw^o u^o 

Tfc^o fcsv>(i. n&^tir^mmh-^mm'^^^w.i^^i^Lxi,^\\ ^(oxo^i 

[0161] :^^m^hi-i, y^^Xi-->f,:^:^:^^]}9--^(DT^/mmn^(DSl^'^(DiiLm(DT^/^ 

7ga^iJ 1 : AVGGVHLLPFFPSTGDRGFAPIDYHEVDSAFGDWDD 
. VKRLGEKYYLMFDFMINHIS(iB3?iJ#-^25); 
. 7gB?(l2 : RPTQEDVDLIYKRKDRAPKQEIQFADGSVEHLWNTF 
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GEEQID(SB?iJ#-^26) ;:i3j:tJ« 
^^-7@B?IJ3 : ILPEIHEHYTIQFKIADHDYYVYDFALPMVTLYSLYSG 

[0162] 7g3?lJl. 2:fe«J;tJ'3«x Streptococcus mutains^M<07.^X2^7.7i^7.m 

7—^(Dr%/mmum^m^2)^K^^i-^o :Lnh<D^i'-ymm. strept 

ococcus mutansO^^^D— >^7Jn;^7Jn1;7— ^f^::*3V^T. i^JlT<^fi[fi(3:#^Et*^:^ 
^-7|a?iJ 1 : SB»-^2©T^/^ga^iJ(^ 34{i-89{4 ; ^f— 7SB>?iJ2 : |2>?iJ#-§- 
20T^yi?SB?iJ(^l 22{i-l 63{i ; ^f— 7gE^iJ3 : ia^iJ#-§-2(DT^/i^@a^iJ(Z)23 

o 

[0163] :3js:|SPJ<D;^&jc*3V^Tfi. ^'^=«-K-r-5i^S@fi^iJ 

23mm^ir^m^i.m4itim^i-mw:\^j:fbmc^^-7mm3^<D 

y^|B?iJ047f5LM/;^-^y (T47) 62it±VyiS62) {CtBSI-^fi 

77f4^Pi^:/(Y77)iC+B^-r6{4g. 128{ii!:/^yy(V128)tv:^a^-r6{4fi, 1 
40{4yi^y(K140){C+a^f ^{M, 144{4i//Vi5?^>'(Qi44){C^i^1-6M> 1 

55{4t;^/n°7'¥:/(ni55) \cm'^'r^itmisxm49iiLr7sy<7^ymD249) \L 
5o *f *L<«. 0-o;^iJ'p-;^x}>;;^4^y7— ^^Sr='-K-t-5JaSSa^JSr^tp;^^:9- 
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^itu (fe6v mmm^2(D7%/mnmi(D47iiLhi^:^=-y (t47) (cti ^-rsfi 

S, 62i<L±V>'{S62)\m^i-i>itW:. 77{4^DiX>'(Y77)tJ:tB^-r«fi, 128 
^/^y^(V128)(C=|=B^"t-5{iS. 140mi^y(K140)\Z.m^'rmW:. 144it^ 
/^^^i^(Q144) (C+g^t-^fig, 155f4TX/-?7^^(N155) {CtS^f 
tJ«249{3i[ T^/-?7=Jr>'^ (D249) ^ t^itU) f)>hfJ:m^m^^tl^(}^^K t 

[0164] l^omm^m-X:^. m-'(Dy^^n-:^tsy(:tsVy-ii^=^'-h't^^Mm^tts 
^IB^J<D47(4M/:^;::V(T47) ^-T^fig) {C*3V>-C±|B^^Oy^^D-;^7f; 

y-^(D.^^-ymm3dpm9mzm'^T^imih^^Htam^^-2(DT^y 

mm(D249itT:^y<7^ym (D249) Jc+B ^ 1-6{^^g) ^T±IE^^<Z)y?.^5' 

[0166] i^ommi^mxit. ^-(D;^^p-;^jj^7^^y7-if^=3-K-t-s^s@B^ij^-^tp 

mnm<Di55itr:;^^<y'^y (Ni 55) (c^jB ^i--5{ig) fc*5V ^T±IE5c^<^;^^p 
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(1) ^^-7ga?iji f(^i4{4{c^g ^t-»st> ^5"-7ia^iji ^(D29m^n^ 

n^-tmmt. 'e^-ymm2^(D23m^ii^^-t^^mt. ^^-7mn^(r>3 

i3)^^-ymn^(Di4m^n^t^itmt.'e'^-ymm2'^(D7m^n^i' 
mwt. 'e^-yMm2^(D23m^n^'r^itut. ^f—ymm3Wi9mz 

(4)^^-ymn^m4m^n^i-^itmt. 'e^-ymmi^(D29m^n^ 
-r^itmt. 'e^-ymm2^(D23mm^-r^^mts 'e^-ymm^(Di9u 

i5)^^-ymmi^(oi4m^n^-tULUt. ^e^-ymn^oim^n^i- 
^imt. 'e=f'-ynm2^(D23m:^m^^ir^imt. '^'f—ymn^(D34mz. 
n^-tmut.'^'^-yum^(Di9m^m^i-mmt<Dm'^'t; 

-r^imt. 'e^-ymm2^(D7m^^'^i-^itmts '^'^-ymm^(D34mc 
m^-rmmt. '^f'-ymm3^(Di9mz.n^-r^^mt(Dm^'^: 
(7) ^i'-ymm ^<Di4m^^^'tmmt. ^ef—ymmi 'p<D29itKm^^ 
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(9) ^^-7gB^Jl 4'©14iji(C^B ^-rsfifii;, ^f— 7gBMl "f 029{4JC+@ ^ 

-r^fitti, ^^-7gS^ij24'c^23{4(>:tg^-t^{ist^ ^^-7Se?iJ24'(^34{i 

(10) *f^-7ga?IJl ^'(^MfitC:!^ S-rSfig^, ^^-7gBMl 4'(^44{i{C+i 

^•r-sfsgi^ ^^-7ga?ii2«f (^i9{4iciB^-r^{4gi:, ^f^-7ga?ij2tti(^23 

m^n^i-^awt. 'ei'-ynm2^(D34m^n^i-^itLnt. ^^-:7|b^ij3 

112) ^^-ymm2^(07i<LK^^i'^imts '^^-ymm2'P<D23i{LK^^ 

-r^itmt. 'e^-ymn'posAm^^^-r^i^ut, ^'^-ymms^cDigitL 

113) ^^-ymmi^<oimKn^t^itMt.'^i^-yMm^(D2m\^n 
^i-mnt.'e^-ym\i2^(D7mm^-tmmt.'ei'-ymm2^(D23m 
{^^'^-r^itmt. 'e^-ymm2^(D34mcn'^-rhiiLmt(Dm^'\t 

{i4)^i^-ymm'=p<D7m^n^'tmmt.'e^-ynm2^<D34m^^^ 
•tmmt. '^^-ynm3^(Di9m^m'rmmt(Dm^'t; 

(i5)^i'-ymmi^(D29m^^^i-6imh. ^^-7ga^ij2f(^7f4jv:ts^ 
ir^imt. '^'f—yMm2^(D23mm'^-r^^mt, '^i—ymm^(Di9it 

ii6)^^-ymmi^<Di4m^^^'t^imt.'^^-ymn^(D29m\m 
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(17) ^^-ymn^oum^n^t^iiLmt. ^^-^ib^iji ©29^{c^a 

(i9)^^-7iB?iji4't7)i4{5Ajcffis-r-5{4fit. ^f—ymn ^m^m^^ 

^^-7|B^lJl4>(D44^(CtBa«^Si. ^■f"-7@B?ij2cf>(^7{± 

^mwt.'^^-ym\\2^(D3Amm'^'r^^utm^^^', 
(,2i)^i—ymn^(DA4m^n^ir^&M.t. '^^-ymn^(Dim.\^-^ 

^-rmM-h. '^^-yum2^(02m\m^ir^^Ut. ^^-ymu^m^ 

mm ^ ir^\iLW.tm^^^ 

i22)^^-yMmi^(Di4mm^irmmt. 'e^'-ynmi'p(D29mm 
^■rmmt. 'e^-ymm^(D7mm^irmmt<Dm^: 

(23)^^-'ymmi^(Di4mm^'r^imt. 'e'f—ymn^(D29mm 
^■t^itmts 'e^-ynm2'p(D23mm^ir^^wts ^i—ymm2^(D34 

{24)^i'-ymm^m4mm^i-ULmt^^-ymm^m9mm^ 

7— ^{::*3v^T, nmm^2<DT^ymnm(Dur<Dm^'^f^t(DiiLW:im^i-6 
(i)47mu:t=^y{T47)im^'r?>imt. 62it±vy {S62)im^t ^imt 

. 77{i^P'yy(Y77){c^a^f 5{4iSi. 128{5S[/^y>'(V128)Jj:+i^1-S{iigi:, 
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140{4y v?>'(K140) {L^^i-^amt. 144{4^//W^^y (Q144) ^Ln^t^iiLM 

, 77{i^nv->'(Y77){CtB^«{4fii:. 128it^<V>m28)\m'^-t^imt. 
144{4i5^/Wi?^>'(Q144) iLm^'T^iiWt. 155^4T^/^•7=^^^(N155) im^-T 

mmts 249i<Lr><^y<7'^ymD249)\zm^-rmwit(Dm^'^) 

(3) T47{;it@S«{4tti, Y128K^'^'r^imt. Q144(C+B^-r6{4e^s D 

249Km^-r^^Wit(Dm.'^'t; 

(4) T47^3:^^■t5^Si^ S62{c:tS^i-5^iS:ei, Q144(CtB^-rSifcffi:x D2 

{5n47Km'^-r^imt. Yi28Kn'^-rmmt. Qi44(c^s^-r6fjL»i. n 

155tC^B^1-5^gi, D249Jc:fB^1-^gi:(^i|a'g"ti:; 
{6)T47\Z.^^-t^^mt. S62(C^@^i-§^Mt. Vl28{C^B^1-5^e^^ Nl 

(7)T47tCffi^-r6{4g"i. S62(C^a^1-»gi. Y77tC^B^-r5^4ei;, V12 

8{cta^-r5{4gi, Ki4oj^+@^«f4gi. Qi44K^^ir^ii.mtom^'t', 

i8n47\zm^i'^imt. S62iLm^ir^itmt. Y77izm^i-:bitmt. V12 

8ii:Ln^-rm.w.ts Qi44iz.nMi-mut. Ni55jct@^f ^^is^om-^-^: 

(9) T47{z:*a^1-5^SSi> S62Jc^a^-r2)ftg^, Ql44tC^a^1-5^agi, ni 
55t;i|a^i-5f4®i.D249Jc:1=B^i-6^gi:oa'^'ii:; 

(10) T47fCt@^i-6f4e^, Y77{C+SS«fi*i. K140icm'^'tmmt. Q 

i44K^^-t:mmt. D249i,zm^i'^tmt<Dm^'^ 

{ll)T47\m^ir:&itmt. S62jCti^-r5{4a<!;, Y77KW^i-^^nt. Ql 
44JctB^1-6{ig<b, m55\Lm^i-^imt. D249\zm^-r^imt<Dm^'t: 

(12) V128fCtB^f Sfigi, Q144jCtB^-rS^3[ffi. NlSSfvl^i^t-^iigi: 

. D249t;:+B^-r5{iStm^iir; 

(13) T47^c:^i^•r5^^«t^ S62iJ:^^«{igi> V128fC^^1-5{4gi:. Q 
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(14) V128t::1=a^-f -SiaEi:. N155(Cffi^1-^|5igi. D249iC^^-r^{4g^ 

D249 \m s -t6imt(Dm^^ ■, 

(17) T47{Ctl^-r5f4Si. S62(C;|=B^t6{i*<t. D249(Ct@^-rS{4*iO 

(18) T47(CtB^-t-5{4fii. S62{C=|=B^-r5{4Si> N155tc:+i^-r6{4:S^. D 

(19) T47iCtBai-5{4*<i:, S62fC^i^f 5fifi^. Y77(;itg^«figi, VI 

(20) Y77{cta^-rs^agi> vi28(cffi^-rs^gt. m55\cm^ir^imt(D 

(21) Y77tC|a^1-S{4g,t, K140ti^B^f S^igt. Q144}Cl=SS-rSMi:, 
D249(;:t@ ^-fSiigtom-g'-ti- ; 

(22) T47{ctB^-rSf4gt, S62lCffi^1-6f4gi> V128{c^a^-rSf4gi<^ 

(23) T47lc:|B^-r§f4gi, S62fCffi^1-5{iig^^ Q144{C^a^-r5^gi:, N 
155{c^a^«^gi:om^ii-;*5j;Of 

(24) T47{c^ Si-6f4»<lrD249{c:tB S •t-6fi»t(om'a'iiro 

[0169] ^mmm<^vm^hM mnm-^2(DT^/mnm(D47m\^:t=^yiT47) jc^b 

^^2(D47mu^:=-ytmm^M^m^^'^o ^j:^. mm^^-2\L^^y:fi!}mx 
^tifcm^i^'t(D^^yzfitT^ymB^(omthxm^^j:\^\ xmtv<i-i. gen 

ETYX-WIN Ver. 4. G(^-^/W^7'/wr7^p{>'htC4oV>T. 7*7;i-7Wh(D;^3r'r 
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— '://'l^^ffiV>, GAP Penalty (Peptide) :Insert=-8. Extend=-3, gap Exte 
nd on top position (^3:5/^), Match Mode:Local MatchO^# 

[0170] [^2] 



C 12. 

S 0, 2. 

T -2. 1. 3. 

P -3. 1. 0. 6. 

A -2, 1. 1. I, 2, 

G -3. 1. O.-l. 1. 5, 

M -4. I. O.-l. 0. 0. 2, 

D -5. 0, O.-l, 0. 1. 2. 4. 

E -5. 0. O.-l. 0. 0. 1. 3. 4. 

Q -5,-1.-1. 0. O.-l. 1. 2, 2, 4, 

H -3.-1.-1. 0.-1.-2. 2. 1. 1. 3. 6. 

R -4. O.-l. 0.-2.-3. O.-l.-l. 1, 2. 6. 

K -5. 0. 0.-1.-1,-2. 1. 0. 0. 1. 0. 3. 5. 

M .5,-2.-1.-2.-1.-3,-2,-3.-2.-1.-2. 0. 0. 6. 

I -2.-1. 0.-2.-1.-3.-2.-2.-2.-2.-2.-2.-2. 2. 5. 

L -6.-3.-2.-3.-2,-4.-3.-4.-3.-2,-2.-3.-3. 4, 2, 6, 

V -2,-1. O.-l, 0,-1,-2.-2.-2.-2.-2.-2.-2. 2. 4. 2, 4. 

F -4.-3.-3.-5,-4.-5.-4,-6.-5.-5.-2.-4.-5. 0. 1. 2.-1. 9. 

Y 0.-3.-3.-5.-3.-5.-2,-4.-4.-4. 0,-4.-4.-2.-1,-1.-2. 7.10. 

W -8.-2.-5.-6.-6.-7,-4,-7.-7.-5,-3. 2.-3.-4.-5.-2.-6. 0. 0,17. 

B -4, 0, 0,-1. 0, 0. 2, 3. 2. 1. l.-l. 1.-2.-2.-3.-2.-5,-3.-5. 2. 

I -5, 0,-1, 0. O.-l. 1, 3. 3. 3. 2. 0. 0.-2,-2.-3.-2.-5.-4.-6. 2. 3. 
X 0. 0. 0. 0, 0, 0. 0. 0. 0. 0. 0. 0. 0, 0. 0, 0. 0, 0. 0. 0. 0. 0, 0 
CSTPAGNDEQHRKMILVFYWBZX 

[0171] GENETYX-WIN Ver. 4. 0(D'^/l^:f;\^ry-(;^l^hit. UT(D^^fj:r/l^=t]) 
^litcov ^XU^^X2mmTy^;^yVkn\> ^ {^TU^:^Ty^M) > ^(O^ij^h 
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[0172] nm^t^^Mtlm, n^SB^lJa. ht^h^s tMtlOmi^ 

[0173] mi] 

a » al a2 aS . . . am 
b - bl b2 b3 . . . bm 

[0174] tm^ir^t^. GAP^i-;]^T4g{tllk<D^xm^ti^: 

-g=s(ai, <^)=s(«^, bj)o 
[0175] Ty^/:^h(D:^=iT^n?>fcM^\-i^r<Dt:jrSV)x-h^ : 

[0176] im] 

G(0. 0) - 0 

G(i. 0) o i(-g) 

G(0, j) = j(-g) 
-gk = -[a + iS(k-l)] 

E(i. j) = max(G(i-1, j)- a. E(i-1. j)- jSl 

F(i, j) - inax{G(i. j-D- a. F(i, j-D- jSl 

G(j, j) =maxlE(l. j). G(i-1. j-1)+s(al. bj). F(l. j)} 

[01 77] a itGAPWAO^i-Zl^T^Xh'O . j3 itGAPW-SiO^-T/VT'-fXh^o E, F, G 
[0178] 62^^yy (S62) Km^t^tm. 77it^u^yy{Y77) fCtB^-T^fig, 128f4 

mAm7:^^<y^ym. (D249) \m^irm.w\^^^ ^xmm\z.fm^M. 

[0179] GENETYX-WIN Ver. 4. 0^D■v/^5'7°/^Ty'r^>'^^C*5V^T. ±|ScD|^#-e 

. mm^A.mm^Q. mm^^^ mm^io. ia^j#-^i2. mm^\A. 

mm^2<n>r%mm\\o:>A7{iLV\^i!-==-v{i:47) \m^^uiLmoi%yvir 

^yn-Tv-^. ya^=-;\^Ty=-yt.fz.\t±M^1tm.^iClfZo 62{4-feyy(S62)iC 
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yttzitry==-y^mmtit.o i28it^<])y(yi28)Ki(^^i-^itm^it. ^^vy. 

-^y^-a^^y^tcitnyd^yTimm^titco um'Ji^y (ki4o) Km ^ -rm-mat 

. V-yy. :^')-iir^y. Vyir=^y^ ^ya^i/v, y:[^:=.)V7y=-y^fz.\x^)\^^\yb^^ 

e^=.y, T:^<7^ym. Vi^y. ±])y^fci'i.^j\^^^ytmm^tifco issfir;^/-? 
y^ym55)iiz.m^i-^^mm. r:^^<y^y. vu:t:='ytfcny<ryi)^^m^ 

titco 249{^T;^/^°7=¥^M(D249) im'^t^^mm. T:^y^y^ym. ^Viyy 
. y^]}yifcit^ji^^Vym:d^^m^titCo ^(DTy-f/yho'^^^miA-miCK 
c Ml A^MlCK^\f^X, rstMuSPjfi, Streptococcus mutansS5|5<^:=^ 
^u-l^x^t^Tsmy^-^CDTK/mBn^^i-o rStPSPj«, Streptococcus pneu 
moniaeS5fe<Z);^i^a— ;^4^;^x}^y7— if£DT^yi?|flMS:^-fo TStSSFjfi, Strep 
tococcus sorbinusS^O;^^n— -fef(^T^yi?gB?!J^;^1-o TLeuS 
Pliiit^ Leuconostoc mesenteroides^M(Of^l(D7s^\:i—7s^y^-^])y-"^(DT 
5:yStSfi^'J^:^i'o rLeuSP2j (i, Leuconostoc mesenteroidesS 515601120;^ 
^u—:^^y^^]}y--ii(D7i./m^mt^i'o TOenSPj }i> Oenococcus oeniS 
5|50;^^o-;^7jNx^xjNy7— tfor^/gSga?i|^^1-o TLBSPUfi, LactobaciUus 
acidophi[us^M(DBi<^:^i!^^—:^t^:^Wy--^or^ymB^^\^^i-o rLBSP2 

J \ty Lactobacillus acidophilus 6 3S&CC)||20;^:J'P— ;^7}N>^/-fcy7— ^'OT^y^ 
ifl^lJ^:^1"o rListSP2j (t> Listeria monoc5rtogenesS5l5<D;^^n";^^:^J^y9 

[0180] ;*:BJil0#-e{i@a^lJc7)|^-tt(t, GENETYX-WIN Ver. 4. 0 (^^^^±-^^t^x 
^'yi5'y5.)o-rd{^i/-^A-r5/f->'iJ^^fflV^T^tli$tl.5o ^OT'P^^A^, ^^^^^ 

atches) , ^—gc (Mismatches) , ^-irJ'T" (Gaps) l;iOV ^T^tV-f 

ffSri[l±iLTi:/jNt/.e5T7-rp<>'h^Srai;^t^og^omi-tiSri[Wi-5(##:Scm 
Takashi, K. , ^oitKJotoh, O. 1984. Sequence Relationships among V 
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arious 4. 5 S RNA Spades J. Biochem. 92: 1173-1177)o :*:0JilBl#'e 
fiia?lJ<^lRl— tSfis GENETYX-WIN Ver. 4. 0(D-^^i^-7J^-7yi^y^^Msitc 
hes =-1 ; Mismatches = 1 ; Gaps = 1 ; * N + = 2(D^WVM V ^XWtii^Mo 
[0181] GENETYX-WIN Ver. 4. 0(D'r^i/'7'M.'^y'^y^%:^\,^X, Matches=-1; 
Mismatches = 1 ; Gaps = 1 ; * N + = 2<D0kW'X^ Streptococcus mutans ft ^ 
(DSP(Dr^/mBM (SB?IJ#^2) , Streptococcus pneumoniae ft M(DSF(DT^ 
(IB>?li##4) . streptococcus sorbinusft *<DSP(^r$/i&SB?iJ (SB^iJ 
#-^6) , Leuconostoc mesenteroides ft MOSPOT^/^MM (@B?'J#^8) , 
Oenococcus oenift5l5(^SP(^)T^/^gB?iJ(fidi?!J#-^10), Streptococcus mi 
tisft3l50SPOT^/i?SB?li(gB3?IJ#-^l 2), Leuconostoc mesenteroides ft 5|5 
(Z)SPOT5y^ia^lJ(gB3^J#f-14), Lactobacillus acidophilus(^iri<DSPft5|5 
<^T^/^@a^lJ(gfl^lJ#-^l 6), Lactobacillus acidophilusC^||2(^SP(7)T^/^ 
IB^IJ 8) *5 J;TJ«Listeria monocytogenes ft ^<DSP(Dr^MBn (SB 

[0182] [^3] 





AA 




StMuSP 


StPSP 


StSSP 


StMISP 


LjbUSPI 


Ijbl6P2 


OenSP 


LBSP1 


LBSP2 


UetMSP 


Strsfitoccccus 


481 


StMuSP 


100.0 


83.6 


92.5 


94.7 


65.9 


69.2 


65.0 


63.6 


72.1 


69.9 


Strep tcccccifs 
pnei/soniae 


478 


StPSP 


S3.8 


loao 


79.2 


95.2 


667 


65.2 


63.8 


63.1 


690 


69.0 


Strap toGOGCM 
sorbinus 


481 


StSSP 


92.5 


79.2 


100.0 


79.7 


65.1 


63.9 


65.4 


65.5 


72.4 


65.9 


StreptcccGCM 


482 


StMiSP 


84.7 


95.2 


79.7 


100.0 


66.7 


65.4 


64.8 


63.5 


69.5 


68.7 


Lsuconostoc 
asssntro/dat t 


480 


LbuSPI 


65,9 


65.7 


65.1 


86.7 


100.0 


83.5 


72.2 


61 .0 


65.2 


64.9 


Leuconcstoc 


486 


Lbu5P2 


66.2 


65.2 


63.9 


65.4 


835 


100.0 


70.9 


608 


64.3 


65.2 


Oamycoccui oani 


48 S 


OenSP 


65.0 


83.6 


65.4 


Q4.0 


72.2 


7Q9 


100.0 


62.4 


64.6 


64.8 


LictcbsQiftt/s 
Bcidofihitits J 


480 


LBSP1 


63.6 


63.1 


65.5 


63.5 


61.0 


608 


624 


100.0 


69.6 


61.3 


LactobactUus 
acidophifus 2 


480 


LBSP2 


72.1 


69.0 


72.4 


69.5 


65.2 


64.6 


64.6 


69.6 


100.0 


64.8 


LUttrie 
aoMcytogeim 


480 


ListMSP 


68.8 


69.0 


65.9 


68.7 


64.9 


64.8 


64.8 


61.3 


64.8 


100.0 



[0183] M^{f> Streptococcus pneumoniae ft ^O.^i}'n^;^jjA;^/}>y 7' — ^(C^oV 
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m^4(0T^ymmm(D144iiL-r^m, 155it7>^y<7^y{m55) (C+B^-f'Sfifi 

ft, Bmm-^4<or^mnm(Di55i\njh^. ^LX24mT7^-^7^y^{T>24°i) 
(c^ mm^4(D7^ymm<D242{tx^h^o 

[0184] f!lx.fi> Streptococcus sorbinusft 5l5<^;^^n^;^*;^3i^y7'— ^l31*3V^Tf:i. 

lBM##2(Z)T^y^ga^joT47t::4a s-rs^Sfi, ga»-^6<7)T^y@fgB3?ij<^4 
gft> ia^ij#-^6oi4o^T*^5'9. Q\44\m^-t^mt. %mm^&(D7%m 

lfi?iJ0144f4T'fei9> N155JCte^i-5{4gfi, @B^iJ#-t6(^T^yi?SB?iJ(D155{4 
-efeD. ^LTD249(C^a^1-^{4g{t, ga^iJ#^6(Dr^y^iB^lj0249{iT'fe^o 
[0185] Mx.{^> Leuconostoc inesenteroidesft5l5<?5;^^P— ^tC^oV^T 
{t. IB^iJ#-^2(^T^y^lB^iJ(^T47lCtS^-r5{4gfi, IB^iJ#^8(DT^y^@E^iJ 

o47{ii?&D. sQ2\zm^-rmM.\t^ mm^s(D7Km%m(DQ2{tLxm^ y 

77(;i|@^i-5^g«, ia^iJ#-i-80T^y^iB^?iJ(D77{4Tfc!9> V128fCtB^i-§ 
SBm-^80T^yi^lB^J0131{lAt?fe«9, i4oey^^v(Ki4o)(cta^i- 
iB^iJ#^80143(4-efe«9, Q144(CtgS-t-5f4e«> gB?iJ#-^8(DT5:y 

^gB^ijoi47{4-c$>>5. Nissjvi+g^-r^figfi, mm^8(D7^/mm<D\b8 

{iT*fo«9. ^UTD249{C+B^f 5{4gft, gB?iJ#-^8(^T?y@SiB^iJ<Z)252fiTfe 

[0186] Oenococcus oen\^^(0:^^^n^:^.-^:^^^)y--'^\Z.ild\^X\t.,U^m 

-^2<DT^/^ga?i|<^T47{c:^^f'5<li[*ft,gB?iJ#-^10(Z)T^/^gB^J(?547{a[T* 
S62JC+i^t-5(ia«. gB^J#-^10OT^yMgB^J(^62{4T*fe!9. Y77tJ:+@ 



wo 2005/024008 



40 



PCT/JP2004/012533 



ga^J0144<4'Cfci9> N155t;:+i^-t-5{4g«, |B^J#-i-10©r^/^IB^J<^155 
itX-h'O. ^UTD249{«l=tS^-r-5{i»{i. Sa^lJ#-tlOOT^y^SEM(Z)249{4-Cfe 

[0187] ^aj;tf^. Streptococcus mitisS^fSO^^^cr— ;^xJ>;^;!jN!;9— iftCiSV^Tfi. IS^J 

m^-t^{m\t. mm^\2(or^mBm<D77^xh^s Yi28\m^i-mn. 

mm^-\2<or^/mtm(Di2s\\Lxm. K\Ao\m^^-f^&Mn. mm 

[0188] Leuconostoc mesenteroidesS 5l50^2(D;^^n— ;^2jKx^xjNy7— "tflC 

*5VNT«. is^ij#-8-2or^y^ga?ij©T47(cta^1-5{4gft, gB^i]##i4©T^y 

T'$>!9. Y77(Cta^1-Sf4e{^. iE^IJ#-^14<7)r^/^ia^lJ(^77{5j!:-Cfel5. V128(C 

saM0252{it?feSo 

[0189] Lactobacillus acidophilus^ 5l50^1t^;^^p— if 

v^-cf^. SB?ij#-t2or^/i?ga?ijoT47{c^^-r^{4S{i, ia3?'j#-^i6(7)T^/^ 
Y77ic*B^t- wM^mQ(OT^ymmm77&xh^.Yi28\m 
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[0190] ^\^it, Lactobacillus acidophilusS3|i£(^M2(^S5l5(7>;^^D— 

r^/mm(D47iiLxm. S62}c^a^i-5f4ttfi. mm^^isor^/mmnoG 
2{iT'fci9. YTuc^^-r^^itm-i. mm^i8(DT^yfmm(D77itxh'0s vi2 

^tmn. nm^^i8(D7K/mmn<Di4oiiLvm. Qi^Aim^^-r^itrnt. la 
m^-^i8(DT^ymnm(Di44itx*h'o. msdic^^T^imix sa^m-i-iso 

^mi\(D249itXh^o 
[0191] Mx.ff. Listeria monocytogenesS^i^O^^iJ^n— ;^7jN;^7}Ny7^if tC$3V>T{i> 

ia?ij#-^2(Dr^/^iB^ijOT47jctB ^-rsiigfi, mmm-^20(Dr^y^mMm<D 

47feTfc!5. S62tCtB^1-5^aff«, IB^iJ#-^20©T^/^iE?iiO62feT?fei9. Y7 

7(C^B^1-5^gtt, ia?iJ#-^20©T^/i?IB?ijO77f4"efe'9. V128(ct@^-r6 

{ifitt. ia^ii#-i-2oor5yi?iE^ij<Di28{4-t?fc!9. Kuoim^t^&imit, ia 

^J#-i-20(OT^y^ga^lJ<D140{4T*fe«?. Ql44{Cta^1-S^gft. ga?lj##20(7) 

T^ym^m(oi44iiLxm. m55\m^i-6iiLmix mm-^20(D7^/mum 

(D155itXh\). 'tLXD249Km'^-r6itmit. ia^iJ#-^20(Dr^/^Sa?lJ(^249 

itxh^c 

[0192] mmB^f^^^'^^r^/mmmoimit. 48iT^/mmm^(DBfm^2tr7 

'<;^yhi-^^t(D^^j:h-r. ±ni(D^^-ymm. 2ioxmf)^h^£m^mu^ 
Mm±(DmmtT7^M'r^^t\cx<>x^M^tin^omm^2tmmm^ 
iiiv>(^j^«, mm^'^2(D7^ym^m^Mi-^nmmm4o%sk±(D)sp(OT 
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[0193] ^^-^ga^ljltt, :^^ti^:^t^:^tsV7—^X^<^W^f^XiSiO. Streptoc 
occusM ft 5l5<D;^iJ'n-;^/^;^7^y 7— ^T*<t tuTV IB^iJ#-^2<^T^/m 

gs?|Jm7^4^^5^ny(T47){c:^B^1-5^4fi^i, ^'f-ymn^oiAm^n^ 

^y^gfl^j(^i 28^/^*yy (VI 28) (c+i ^■fsfifffi^ ^'^-ymm2^(D7m^n 

[0195] 7fia?iJ3«, ;^i5^^-^/}^;^;j^l;7-•^'T*<*:#§i^TV ia?iJ#-i-2(Z)T^y 

^ga?iJ0249{4T^/N'7:¥y^(D249) tC^B^-fS^Sfi, ^gB^ijatfJOig 

[0196] rcr5ct5t-> iff\tt^fp]±^ii:5T^yi?^So{4g{i^fc. ^-f— 7ga?ij?rfflv>;5 

m 1 : AVGGVHLLPFFPSTGDRGFAPID YHEVDS AFGDWDD VKRLGEK 
YYLMFDFMINHIS'f'(7)l4{4(c:1i^1-?)^g, 29fi!:t;itB^«{iL*. *3j:t;44 

^ -f-^^g ; 7ga>?iJ2 : RPTQEDVDLIYKRKDRAPKQEIQFAD 
GSVEHLWNTFGEEQIDtfJOTlitC^g^fS^e^ iW^'^^iT^^W. 23^ 
\m ^ ^-feg^S J;tJ?34{4{C^@ ^ -t^lig ; tSi^mz^e^-ymm : ILPEIHEH 
YTIQFKIADHDYYVYDFALPMVTLYSLYSG ^Ol QfitiltS ^ 
^j:Sil<fc'9m$n5ii^/.?<itjio©{4fiT*fct)#<5o 
[0197] t^^oT. :^i:||P^O^fe^:::^3V^Tft, m-(Oy^i5'D-;^7j>y^Al>y7— lf^=«-K1-5i^ 

^^7— ^^-7gaMi :AVGGVHLLPFFPSTGDRGFAPIDYHEVDSA 
FGDWDDVKRLGEKYYLMFDFMINHIScf (^14f4tC^e ^"TSfifi, 29{i{C 
+S ^«{4*> *D J;t;44{4{Ct@ ^ -r^Sfift ; ^f"-7gB?IJ2 : RPTQEDVDLIYK 
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RKDRAPKQEIQFADGSVEHLWNTFGEEQID ^ O 7^^^ ^ -t^itW. 1 9 
7gB?lJ3 : ILPEIHEHYTIQFKIADHDYYVYDFALPMVTLYSLYSGffi 

[0198] :*:p^^#4' Tfi, i^f—ymh t\t. mwco^y^^^^cor^/mmmcDm-^n. 
[0199] f^f—ynmi^<Di4ii(DiT^ymmmtit. ^f—ymm(DN^mi:^m<D 

^--7iB?ij24'<^19^Jx r^^-7ga^lj24'<^23^J> r^^-7@a?lj2^>(^34^J 

[0200] :in^©^^-7iB^iJ{i. -^{c, ;^^P-x^/t;;^;j^y7— ^^c*3V^Tj;<^^#$i^ 
TV^5o ^^-7ia^iJio{4M. ^^-7ga>?iJ20{4gi3j;U5^^-7|3?ij3(B&^) 
(^fig^. miAtc^-fo ^^-7ga?iJ3(^^)(^{4g^l211B(C^1-o 

[0201] ;2|5:§arNB#cf -efflV r^^>-7|B^iJl : AVGGVHLLPFFPSTGDRGFAPI 
DYHEVDSAFGDWDDVKRLGEKYYLMFDFMINHIS cf*^ 14{4{CtB ^-f § 
^4gjt{i> >f<J-^(^r^/@ISB^iJi^^-7|B?iJlt^fBl^tt;65§t>ift<^.eSJ;5(c, ^ 

tl^itU^\/^Oc Mtifi^LKn. GENETYX-WIN Ver. 4. O^v/Vf^y/WT^^ 
p{:/h(j:*3V^T> •r7;j-;WhO;^3rx'-://V't:fflV\ gap Penalty (Peptide) :Ins 
ert=— 8, Extend=— 3^ gap Extend on top position 
Match Mode: Local Match(^^#T*^^— 7@B?iJl<^)r^y^@B?lJi>Pj-^(^T^ 
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[0202] ^^-7|H^iJl'f(D29{4. ^^-7gE^iJl4'(7)44{4. ^^-ymWmit. ^ 

[0203] GENETYX-WIN Ver. 4. 0(^-v';V'^7';vr7^;^yb^±E(^^#TfflV>T. 
Streptococcus niutansS^OSP(^T^yi5gB^iJ(@B^iJ#-^2){C^UX> Strept 
ococcus pneumoniae ft ^<DSP(DT^/^^^\\ (ga?'J#f-4) , Streptococcus 
sorbmusft3l5cO||20SPOT^/^gB>?iJ(IB^J##6). Leuconostoc mesenter 
oides S 5l5c^SPCOT5 y^lB^lJ (Sfl?IJ#-§-8) , Oenococcus oeni^^(DSP (D7^ 
y^SB^iJ (SflM#-^10) > Streptococcus mitisftJl^OSPOr^y^lB^iJ (SB^IJ# 
■^1 2) , Leuconostoc mesenteroides(0^20SP(^)T5y^SB^J (SB?lJ#-^14) 
, Lactobacillus acidophilus(^||lc^SP(^T^y^lB^iJ (@S^iJ#-i-16) , Lactoba 
cillus acidophUusO||2(DSP(DT5y^SB^lJ(IB?fJ#^18)*3j;U^Listeria mon 
ocytogenesft5l$(^SP(^T^/^SB^J (SB^iJ#-i-20) ^Ty^;^yhLtCo 

[0204] GENETYX-WIN Ver. 4. 0(D-r/W'5^7'/VT7-<^>'h?r±IB<^^#T'ffl 

v>r. SB?ij#-^2. nmm^4. @b^ij#-^6. gB^ij#-^8, nm^mo. @fi^ij#^i2 

. iB^J#-^14. iB^iJ#-^16. IB^iJ#-^18*3J;-a«iB^J#-i-20^. ^^-7SB^ij(^ 

i-»e(ctt-fey^, ':^viTy^fdtrry=^i^tK ^^-ymU^<DAA\iLK^^-t 
mM.K^t.^'^i/i^iiK ^^-yum2^(D7m^n^ir^\tLm^\ty^Ty. ^yny( 
iyyt-fcitti^z^yiiK 'e^-ymn'p(Di9m^n^i'^itm\atV'Jy. 

h\^yi-=^y, -^yu^^yy, i-ti^yy^fci-iyzi^=-ji'Ty=-yib^, 7gB^j2f 
<D23m^n^-t^im\at^/i^^%y. ^<vy. hu^^^y. Vt^^yt.ltit^/i^f'rym 
'^'f—ynm2^<D34^t\m^irmma'iT^^<y^yT!)K ^^-ym\3 

ymn. 2ii^m\t. mm^2(D^ji^unx*'h^o 

[0205] mm^4. SB?lJ#-^6. BB3?IJ#^8. Sa^lJ#-^10. SB^J##12. ga^J#^14, 

IB^iJ#-§-16. iB?ii##18. gB?fJ#-^20. IB?iJ#-^22. gB^iJ#^24> @3?iJ#^26 
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. lB?|J#■i■28*^ctt>WlJ#-i■3ocD^^^^*tt^cov^T. m^m-^2(D^^^m^x 

jtijuco ^oj^m. ifl^ij#^4. mm^6. mm^8. Bfl^ij#-^io. nmm^ 
12. ga?ij#^i4. ga?ij##i6. ia^ij#^i8. ia^ij##2o. sb?ij#^22, ga^j# 
^24. ga^ij##26. la?|J##28*>J;^;?sa^|J#f•30(^^tl^i^^c:j3v^T. ia^j# 
■^2047f4jc+i^-t-§{iSi, ^^-7@a^ji4'(^i4{i(c^g^-r6{4fit«> m- 

(D44mm^i-^itmtit. m~x*h^tco ga^ij##2(^i28&(c+a^-rs{is<t 

, ^^-7gB?(j2tf 07{i{C^^-r5<&St{i, P-T'feofco ga^lJ##2(D 140(4 

mm^-tmmm. m-xh^tio mmm^'2(D24m\m^ir:6^w,t. 

-7|B?ij34'cD19{4(cta^-r^(4Mi«, CfeofCo ^^-^IB^iJ 
S^ffiV^Tr7^7f^-^Sr^ToTt>.ia»#2(^T^y®^ga^|J^fflV^:rc:^^ilKlC^4® 

[0206] sa?ij^(Dga^ij#:-^2. ia^ij#-^4. ga^ij#-^6. lE^ijs-i-s. ga^ij#-^io. ga^ij# 
-^12. ga^ij#-^i4. ga^ij#-^i6. mm^\8tM%mm^2Q\z.f§^^f\j!br\j 

^ga^j$r=3^K-r5iSSga3?iJSrg-tf:^^:5>^l;iMbT5S:^^tToT#^ti?)ai:^*t 

[0207] @a^ij^(Dga^ij#-^i. .ga^ij#^3. ga?ij##5, ga^ij#^7. ga^ij##9, ga?ij# 
■^11. ga^j##i3, ia^j#-i-i5. gaM#-^i7*fc«ga«-^i9{c^$n5:tes 

gB^iJ^tf;^i?^^Ji^LT«^^fToT#P)ti^3S:^:teSga?iJ^-^tf^^:J>-?- 

[0208] ga^ij^oga^(j#-^2. ga?ij#^4, ga^ij#^6, ga?ij##8. ga?ij##io. ga^ij# 

#12, ga^lj##14> iaM#-^16, gB?lJ#-^18*5j;U5ga^J##20;5^e>/i^5S¥J;«9ji 
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[0209] ;*:?gJiffl«^c:*5v^-cgB^^|J(fiHI;tf^, T^y^ifl^j. mmmm^iif)(om--^im. 2 

mxm-xhmm(Dm^-^u itmLtdmomrnxm-oimommnL 
mm^t\^x^x^m^Mo 

gS^J#-^2. gB3?iJ#^4. ia?iJ#-^6. gB?iJ#-§-8. IE?iJ#-i-10. IB?iJ#-S-12. BB^iJ 

. mommj^mxit. :i<DT^mmm. MmT^ymm\ith:i^Lxh?>~^(Dm. 

t.xr^/m^^i\:\^x\^xh^^\ z(DXv^j:mtit. {i^ti:<thiB(OT^ym(ox 

(DmtitMmT^ymmm<Dr^/MmL<iti3/v^<^iym^(Dimx^zxtx< 
, ^ftitztih^^&.^(D^(DiiLmx^cxhx\^\ r^M^^momm. mm-r 

[0211] mmi^. :^mm(Dmmt^^^-:^^-:^^-V7-'^^n^fLibKm^hMm~(D ( 

itmLXh6-'^(Dm^xmi\:LX^^Xh^\^\ ^7^^<ir'bi{@<^^ 

mx^cxh^<. t.fcn:itih?^i^sx^<Dif<Dimx^zxhx\^\ ^^(Dmim. 
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[0212] ^mo^itit. ^o='-KWiJt-*5V ^x. yy±y7., ^:^±y:^t.tzity\^-M>i^y 

[0213] 2<>(D7^yi^mmw.^^^i-^m^. wr^ymmmxr^/mK i'^mm 
im-^v<it^pfj:<th5o%. mmtL<n{>fi:<tt6o%. 70%. 8o%. 90%. 9 

5%, 96%, 97%, 98%*fc{i99%|Rl--efc'5r<t;6W*U\ 

[0214] m-<om^\t. ^B(Dmmi^fc\tmm^f-tLx\ttfc. :^mmm^is\,^xM. 

^tLT{i> M^it. GENETYX-WIN Ver. 4. 0(D-r^-y^A-7>y^y^K:iS\^^ 

T. ^mo^j^xm^xitmLfcm^K^ mn^ommKMLx. m^om^. 
<i^ts:<thm3o%. m35%. m4o%. m45%. m5o%. m55%. m6o%. m65% 

. m70%, ^75%. ^80%. j^85%> J^90%. m95%. )^99%0|^— l4^^-t<5 
%, ^50%. ;^55%, 1^60%. ^65%. ^70%, *^75%. ^^80%. j^85%. ms 

[0215] nmm<Dmnmm. ia^ij#-^3, sa^ij#-^5, i3^ij#-^7. nmm 
#11. m^mms. mmms. mmm7:toxxfmmm9^>^fj:mxm 

mm'^'f-^^iMLx^k^^n^^xnhthm^^mmm^um^^^ix^mm 
(Dmmp^i^h^o mmmonmm^i . sa^ij^^s, mm-^s. saM##7. la^ij 
##9:@a?ij##i 1 , iB3?ij##i3. mmms. mm^m 7i5xx^mmmm9 
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[0216] :^mmm^vmmi-^m^7shvyi^:i^yhfj:^Witn.fi^i^mfj:mmty^^ 

yhfl^WOW^^i-i. ^m^KM^'Ch<0. m^it. Moleculer Cloning (Sambro 

NA^@^{bt;t7^/^^?'-^fflV^T. 50%;}^/V'-^T^K\ 5XSSC(750mM NaCl 
, 75mM MJi^A), 50mM V>^i-hV^Mpll7. 6), 5Xfyy^/U 

hMWiO. 2% BSA.O. 2% FicoU AOOiSXm. 2%jKyt':=^/H:'pyH»> 10 

65tVy^4:/V^^ii-i^3yt:nofc^. 0. l-2fil^g^(^SSC (saline-sodium 
citratemm{WmM(DSSCmm<Dmj^it, 150mM mti-hV^J^. 15mM 

[0217] ;*:^0.g<D;^fe-effl v ^hti^^mmn^j^'f-it, m-'<Dy^^u-:^^y^t^V7-m=^ 
CC. GCG*5i-U«GCUfi-t'<T. T5/|lT7^ySr=''-K1-'5o b/c;65oT. GCAn 
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-h'i-^:^mmm'^(Di--<x(D^Mmittfc. ^(Dm^<D^mti't^x(o-^^\^ 
i28fi/^y^(vi28){c+gs«f4ft, i4ofiyv^^(Ki4o) \m'^-t6itm. i 

44{i^;p^^y (Q144) (c+g^-rsiig. l55^^r;v^•7^:/(Nl55) tc^^-r-S 

m^j:^r^ymBmmt?>xoimmt^^t)KmK.x. ^mnmi^-<ji^xix f- 
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[0218] :^mm(Dmmt:^^^-p^t^Psmy—^^=i-V'r^m.mmmt. %%(ofz.ii>K 

fi, SharpP>, Nucleic Acids Research 16 ||17#, 8207H(1988)) ICt^o 

x±mMx(Dm^(Dtz.m:.mmK'r^^ti)^x^^o 

[0219] (2. 3 ^^-<i79-(D^m 

[0220] :^mwm\^^\'^ximt^^\z.^\^xm'Bcr^m^. ^^^^-im. umo^m 

«1^WliM*5<kWi^l;tf2|c©S^(Ci^^g;'^iai^(M;t«^ liM^^ (ori) . ^3 
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[0222] :;^mmmi^)3\, ^xmmm^^^-^^-^'-i ^y^<m=^-h'mmTm\^ 
[0223] ^mmmi^is\,^xmmm^^-:fti'^-^-it\t.mB'f-<Dm^(Dmt^m^i^ 

[0224] ;!jcBj)Nfl#t^*5V>T^ffl$ti5r:ni//N:yf-^jfi, @ 6<jil^^<^l§m^¥SriifeS 

[0225] imum\^^\ ^T^ffi^ii^rf^ii prig{cBiis$tiyt (s) j itt> wmmM^n 



wo 2005/024008 



52 



PCT/JP2004/012533 



[0227] (2. 4 mmit:^^^-::^:^s7.my—^(Dmm 

[0228] :^mmmKi3\,^xm^(Dmmitit. ^<omm^=^-h"rmmmmK ^y^^- 
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[0230] *^0jo^fe{c*5v ^T. m^^^^-mmmAi-mmit. m^j^mv^j^^ 

^If {C*3V^TJi^-Cfcl9. d^O, mM^Mh(0-Vh\). mx.it. Ausubel F. A. b 
li( 1988), Current Protocols in Molecular Biology , Wiley , New York 
, NY;Sambrook JP? (1987) Molecular Cloning: A Laboratory Manual, 2 
nd Ed. , Cold Spring Harbor Laboratory Press, Cold Spring Harbor 

[0231] m!ii^tLxmm<Dms^m\^^?>m^. Mnu^i^mmtfcnmi^i^-^tn6^i\: 

-SiRogersfj, Methods in Enzymology 118:627-640 (1986) ;Tabatab 
, Plant Cell Physiol. , 28:73-82(1987) ; Shaw, Plant Molecular Biolo 
gy:A practical approach. IRL press (1988) ;ShimamotoP>, Nature 338 
:274(1989);*5j;t)5Maliga?>, Methods in Plant Molecular Biology: A 1 
aboratory covirse. Cold Spring Harbor Laboratory Press (1995) » ;t^^ 
<jt#l^?l^S©i^lf5:*^&{^oV^-Cfi. Molecular Biology of Woody Plants ( 
Vol. I, II) (ed. S. Mohan Jain, Subhash C. Minocha) , Kluwer Academic 

Publishers. (2000)^c:|S«c$tLTV^§, ttc. T^^m^J^^mmi-^lymt. 
Mx.ff, Plant Cell Reports (1999) 19: 106-1 10(C|¥;lB{i|Sit^;}xTV ^-5o 

oT. ^m^ix nmti-^hyy>^i^:^='ymmz}t^\:^x±mm^:^m^m't^ 

ffltr, j^mmmw^n'7^it^^^:Ltt^x^6o :i<DXo{^Lxm^tifchyy7.i^:r. 

m V ^xmmt'^z.h.fi^x^ho 
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[0233] mnmmmfii^mm\m\^ ^^mmt. mmt^mm^i^mLx i ^jommt:^^ 

m. mmm<om^ mmm.. mx.if. Dym. Mg'\ ca'\ Mn'\ Fe'\ Fe'"", zn'* 
, co'\ Ni'^ Na\ KVji^ojtdS/^j^gfcf&cT, Mtim^Lx, tfc^mmx^ 

$ti#5o ii^i5'C-60'C-c*)5o ?l^K^iaiNBJ)aoi§^«. »fi{li;^i}'D-;^*j;^ 

[0235] mm^-:^ti^-'^-mi-6mm.^^^-^m^-t^m^. mmmmmw. m 

[0236] (2. 5 »fi'fb;=^^'P-;^*:;^/hi;7— ^(^HUR) 

wmz.^mmimmjdik. ^L^'hm^^<\%m:-^-t'^^h\z.^^x}M^%^o 
^z}i\z.^r>xm^^^m\.x}Lm^'^^MmL7^^^-7^it^^ 
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[0239] (3. Mimit^^i='—^ts7.:^V'7—^) 

(3. 1 Mmity^^^-^t-^^>vy-'^(Dwm) 
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7)KmB'rmm. i28ia:/^yv(vi28)t:n=B^-refifi> i4o{iy^:;'>'(Ki4o)ic 

55) }c:+i^1-«g*3<fct;249{4T;^/>'7^>'^(D249) 

-fef^20mM TrisM'«?^(pH7. 0) q3X*55'CT*20:9-TOII}iUfcm<^WIUi'fb;^i}^i3 
-7s:t^:^:^^Vy--^(D37X:Kisnm0f^mKnmmm(Dmmt:^i!^^-:^t^^ 
Vy-ii(D37VK^nm^^^(D20%U±-^h^o 
[0240] SU{1. ^5^-7Sa^iJl ^'014{i(;:|i^-r^{itt, 29m^^ 

^-rmm. :i5xm4m^m^i-mm;'e^-ymm2^(D7m^m^i-mu 
. i9{4(i^a^-r5{4g, 23m^n^i-?>iiLU:i3xm4m:^^^i-mm;ti:hxj^ 

47iiLh\^:t::^y(J47)!,m^ir^itm. 62it-^VyiS62)iZ.n^ir^tM. 77{tL^ 

vii/y{Y77) \m^1r^itLU. i28{4/^!;:/(vi28)(cta^-r-5{4g. i40fSLr^y 

(Kl40)Jc1=a^1-^fig. 144\\L^;V^Vy{Q144)\Zl^^i-^\uMs l55^4T;^/^• 
7^V(N155) (Ct@^i-5jM*3J:t/249{S:ry?./N°7^>^(D249) JC^a^-r5{4 
m)fi^hfi:m^m^^fl^^Mii<bh2^o:>\iLm^^\'^X. i:mt.\^<WPfii<t% 
3oo{iLg^c*5V^T. $?^^^:^ftU{^^^^^J^<i^>4o(D^^g^^:*3V^T, ?^e*3$f*Ufi 

^*Utt'>^^<i:'b7o<7)^^g^C*5V^T.:i:^^f*U^i8o^T(^^^S^C*3V^T> 

2(DT$/^@a?lJ$^>^-r6;^^:^p-;^;J^7.7^^y^---tf^c^LT.^(^8o^T(D^iST« 

m^s^f^5tifcT^/Mia?ij(^f!i^SB^ij##22ti^t. wC^rv^sa^ij^^-K-r^ 
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[0241] ^m<o:^^^vi^7.:^7.:i^])y—^(r)±B(08^<Dii:miX ^ti^<Dmm(or^/mt 

-mi^^j:^x. :^^xn^y^t^y^ts]}y—^<D±wmm(D'^x\ mimKMBm^^^ 
^±i^mu^mm^m0.Lx\/^i)t^^^Mo :.tih<DiiLm(Dmm^. mor^/m 

(DT^ymmmt^i^mmm\mKmLx\^'^<Dx\ ^(Dr^/mmmmm-r^ 

:iti::MWJ:M^^^h^o M^if. streptococcus mutans^MOTs^a^y^yi^:^:^ 
^tc, ■9'!l;tf^^ Lactobacillus acidophilus^ ;^7^;=?./i^y7— if ^C4o^^ 

xix 'e^-ymM(Di4mh^\^^ix T47) {:Lm^-t^itLm(Dr^ymmxh 

§teife^<^Sa?iJ{iStreptococcus mutans*5|ie(7);^^n— ;^;J>;:^7j>!;7>— ^{Cli 

[0242] :^mm(Dmmi^is\^^x\t. 'e'^-ymmi^(oi4mzm^i-^itmih^^^it. t 

^4e(fc^v^(i, T47tc:^B^«<fi[e) jc*5tt6T^/i?aSfi> ±Vyxh^:Lt7!)^m 

t>$f*u\ mcDmrnmrnxit, 'e^-y^mi^(Di4itKn^-t^^M{h^^^it 

[0243] ;2|s:^§g(^^m}c*3V>-C(i, ^^-^Sa^ijltf 029{4tv:;|=aS-r<5{ii[g(fe6v>(i, s 

{4. s62j:HB^l-5{ig){c*5(t§T^y^^Sfi, yavy. ry=-y^rcm>^yx 
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[0244] ^mM<Dmmz.:3s^^xit. ^^-7la^lJl'^'(7)44^4^^^e^1-5^4g(fcs^Mi, y 

[0245] *^§go^^^C*3V^T«> 'e'f—ymm2^<D7itK^Mthitmh^^^ns VI 
[0246] ;*:|§l^(^i^^{c*3V^Ttt. ^^-7SB^iJ24'Oi9^{::tB^-t5{4g(fcSV>fi. K 

Ty^y, ^<^)y%tz\%'^xi^yyxhhz.h-h^^h\m%\^<. ^ai^/uTy^y. /^yy 
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[0247] ;^^P^c7)g|^{C:}o^^T{i. ^f— 7iB^lJ2q='(7)23{^!:^C^a^-r5^4e(fe6V^{i. Q 
») Jc*5ftST^/^aS«, T;W5¥-i^^ }i7,^i^y, -{yu^i^y, Vi^yt.tdty<V 

o 

[0248] :^mM(Dmm\^^^^xix "e^-ymm^mmim^t^itwih^^^it^ n 

249(cta^-r§fM) {c*5(tST^yi^^S{i> ^^(Z)y^^:'P-;^3}^y^x}^y7—^f tea 

^yv^y, y:^7'^ys t:^f-i^y. Vi^y. xa^i/y. r7.^<y^y. zt^^)y. 
^y. rfv^^ytfdit'tvyxh^:Ltt^^h\mt.\^<. ^^yy. }i^^i^ytfc\tT 

^*u. ^vi^yxh^^tii)^mmtL\^\ 

[0250] ;2|s:^igo^jfetJ:*3V Mfifk;^^o^^^:^^y7— *|g 



wo 2005/024008 



60 



PCT/JP2004/012533 



Q144) K^^t^iiM. 155{4T;^/-^9^:/(N155) \m^t?>itW:iS^XJ^249iiL 

ry^y<y^ymiD249)Kn'^t^imi!}^hti:m^m^^M{}^^i<th^ 
[0251] T^ym(Dutkm. i^(DT^/m^m<Di^(D7^ymKMtW:^^^t^^^^o # 

<Dm\kz.)mx.xf^>&-^<D^mt>'pi-^^^(Dx\ m(omm^(om.^i:Ki^<(D7%j 
mB^^wm^xhiiw @ m<D^m^nt>M{m{mmm^2<D7%/mm\(r> 

T47\z.n^irm.m.. s&2\m^1rmM. Y77\m^ir^'SLU. vi28{^1i^i- 

6{ie> Ki4o{cta^-rsf4e. Qi44(c^s-t-5{4g. Ni55(c:+i^-r5f4e*5ct 

[0252] T^/^omm^. ht(DT^.mun^(D^zj)>(D\tLm^. m^\t. i 
-3ofli, xmw^<m-2Qm. ^h\m'^\.<m-\om. mmt\.<m-bm 
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[0253] T^/wt(DiK^tn. ■^t(DT^/mimi>^hi^&.±. M^it. i-soB. xmi^L 
[0254] T^/mimomtLxn. rmt. mmit. /^ny wk> r/\^^ 
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[0256] *|gJjs|a#^^::^3V^T. ^T^/mit. yz^coT^m-Qh^xh. $¥^^r^Mxh 

[0257] m^^mOT^/mitit. ^^(DT^yW^OL-miiW-m^ir^o ^^(^T^/ 

y, y=c=./ury=-y. i^n^yy. hVzfhyyy. y^y^^y. 'f^^)y. n^i-i^y, 
^<y^ym. T7./^y^y, ^)V9VyWLs ^)^9Vy. y-ti)\^if>^^y^)\'^%yn. r 
)v^:=.y^ t/u=-^y. isxWi^yxh^o ^ic^^n^^iv^is^. :^mmmx\f^^± 

[0258] mm^^T^Mi ^yy<^n^xmnit^m^n.ih^M^^7Kym 

M^i-^o ^yzf^r^ymomtLx. /ivxi^yy^ /^y-:^yxiya^:=-)VTy^y^ ^ 

^7a:c^yi'T7^V> ^^y-y}\'-y^ny^^)^^Ty=^y. ?>-r%J-2-^y'y)V-fxi}dii- 

y^s n^^T/i^^::^y(DDi^tfcitLi^i3Xx/D-ysi=^/vTy:^yi>mn'hn^o 

[0259] mmw^r^ymi t\t. 7^/mmmmt-rh:itKx<:>xmMT%M^^^oo 

[0260] ^T^ymri-u^] tit. T^y^Xittj:\^ ^tK T^y^<D#t4*5cfct//^fc:«atgfc 

-/f-^i^^ju^Vyti:i^f)mfhti?>o 
[0261] r^Mit. ^(D-m\^^Jk^(03:$C^t&Wf)\ titmVFAC-lVB Biochemical 

Nomenclature CommissiontCj:'9^t^$tl'5lj!Cffl-^<^V^-f tl;0^^-j:^9^ ^ 

[0262] ^^(D^m^M^X. ^m<D7.^xn-:^yiK:^yt^Vy-'^<Dr^mmmcMLXli, 
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X2—;x.:^7.:^V7'—'^i^^ Molecular Cloning, A Laboratory Manual, Secon 
d Edition, Cold Spring Harbor Laboratory Press (1989), Current Pro 
tocols in Molecular Biology, Supplement 1^38, John Wiley & Sons( 
1987-1997), Nucleic Acids Research, 10, 6487(1982) . Proc. Natl. Ac 
ad. Sci. , USA, 79, 6409(1982), Gene, 34, 315(1985), Nucleic Acids 
Research, 13, 4431 (1985) , Proc. Natl. Acad. Sci USA, 82, 488(1985) 
, Proc. Natl. Acad. Sci. , USA, 81, 5662(1984) , Science, 224, 1431(19 
84),PCT WO85/00817 (1985), Nature, 316, 601 (1985) ^{CfSlfeO^ 

[0263] ^mm(Dmmty^^^-^t^:^^-vy—^it. ^m^mi^^^^xm^oi^m^mm 

fc6o M^it, Nucl. Acid Research, Vol. 10, pp. 6487-6500(1 982) ^Sr#M 
[0264] ;|5:0Jj^#^;I*3V^T, mmit^^^'-^yi-^:^m7-'^\z.-D\^^xn^<o^^&.mzm 
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[0265] :i(ox7i^Lxj^m^i^fc^mmmmt^^^-:^^-^^-]}y--^it. f^-om 

X.ffx 3^^(0);^^n— ;^xh;^xhy7— ^ ($?-*t<fis streptococcus mutans^fc 
{^Streptococcus pne\imomae^M<D7.^tt^:^^P^:^])y^'\i) (DT^/^BM^ 
MLX. $f*UttmO%. <ti9$f*U(im5%. J;l9if*t<M50%. ^m^h 

<itm55%. xmi^L<itm6o%. xm^v<itm65%, xm^L<itm7o%, x 
m^L<nm75%, xm^L<\tm8o%. xm^v<itm85%, xmt.L<\tm 

90%. ^mi^L<itm95%. ^LXMUJ-tL<\tm99%(Dm~^^^ir^o 

it. -m^^t^'^mXW'ib^tlX^^^^iKyte. J*5j;r/Doolittle, R. F. J. Mol. Bi 
ol. 157(1) : 105-132, 1982)o T^M<om:^^\^Wt. ±}^Lfc^yy<^M<D 

-d:mmi:i^^u i^\^^x^(Dry^<^^m(o^'f-m^it. mm. mn. 
DNA. m^fmh(om-fi^m^^'^-f^. ^r%m\t. ^tihm:^ 

^tsXXJ^m^(Diim^M-5<m:^i^^^^W^X(bti^o ^tihlt-.^yo^iyyi 
+4. 5) y<Vy(+4. 2) ;n-ri/y(+3. 8) ;7a:^;WT7^y(+2. 8) ry:^T^y 
/i/>^f^y(+2. 5) ;;<^:^:=-y(+l. 9) ;r7^V(+l. 8) ;i/lJi^y(-0. 4) 
:^:::i>'(-0. 7) ;-fey>'(-0. 8) ; hy7°h77:/(-0. 9) ;f-Pv->'(-l. 3) ;7°niJy(- 
1. 6) ;fcy^^v^>'(-3. 2) ;i/7Wi5'^:/^(-3. 5) ;V/i-^Vyi-3. 5) :r;^/^7^yi? 
(-3. 5) ;T>^/N'7^y(-3. 5) jyv'VC-S. 9) '.mx^TJ\^^=^y{-4. 5))Xh^o 

[0267] fcST^y^^. lKi^(^e^7K14ftic?r^i-«(^r^/^{c±i9gi^LT> ^tx^fe 

5o m<i^nf^4. 554. i0i^{;:E^$n'5J;9J-.i^TOi^7KttJlic:dST^y^a 
S{CflJ!9^T?5^^-tV^5:T/^^=^(+3. 0) ;yv^y(+3. 0) ;r7s^<y^ym(+3 
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yi+0. 2);i/yi/y(o):;^u;r^y(-o. 4):7"py:/(-o. 5±i)'.7y=-y{-o. 5 
) ;t;^^i:^y{-o, 5) ',i^7.7'-(y(-i. o) :^f-:^=-y{-i. 3) y<ry{-i. 5) 
(-1. 8) -.^ytt^-yyi-i. s) (-2. a) ',y:x^=./i'r'7^yi-2. 5) ;*3 

[0268] ;^s:^p^{c*5v ^T, r^#6^si$lj r^yi^e^{c*3v ytor^ymtm^^ 

T'(0Si^^;6>^tf bti6;a>wtvbic|55S$ti^£V ^ : T}V^^y^l,Wyy\'^)^^\y 
W^mTT^Ayi^vn. \ -fey yfc* it;;^^;^-::^^ ; ^t\^9Vyi&lxn7./<>'7^y\f$h 
xM.^<^)y. n^vy. ^x.WJxi4%^y, 

[0269] (3. 2 »fiti(DfFiffi;^&) 

'C-T?205>^;!]q!l*iLyt^oWf^^k;^i{'p-x^^p^^y9~-^<^37^{c43tt5^^©^ 
Mf!!ftfi<^M{l:;^i5'o~;^5i^;^Jt^yy--^037r J^^o 

Trisigtff|g(pH7. 0) ttiT55t:-r20^^;!jpfiuyt^oiii^^b;^j5'P-;^*;;^7^y 

y-if(^37t:^c*3ft?>i^m?Sf4«>^APf^M<^iiitf^^k:^i5'a-y^^^7|>^ 

7rjcjoftS^^&tt(D*^20%£>^±T'fc6ri:W*U.^30%J^;^±T-fe^;i<b;05 

5%i^i±-efeS^^;^5$P,{^0^U, J^7O%i^;^±-Cfe6::<^;^l^v^o^50*U^ J^80 
[0270] :*:^ig<75»^'fb:^^'n-y^Jix;^;J>y7'-if ^Sr20mM Tris|g»^ (pH7. 0) 't»T*57 
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[0271] *^P^(^Itfi'ft:;^^P-;^jJ^;^7jN!;7— 1f^20mM Trisi^»fR(pH7. 0)^>-C60 
fi.»^BU©»ll&{k;^i5^P-;^^^*y7-if(^37t)(Cj3^^ 

[0272] ^mm(Dmi^At:^^^—y^^:^^^Vy—'^^. 20%7.^ti—^^tt^20mM Tris 

*L<. ^^70%U^±-Cfc6ri;i5v^o^5$f*L<. m80°m±'Ch6^k7!)mm^ 
> Weight/Voltime"T?> "f^^^^^Jx 

[0273] (3. 2. 1 ^(SP)?£'|4i|iJ^j£) 
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[0274] (3. 2. 2 mi^^<Dm^m 

[0275] (i) 20%;^^ci-;^S:-^tP;&**^c:«'^*JiV 2. 5-3. SU/mWmmm (20mM 

[0276] (ii) 2o^m^mmLfm^m^7K±\^io^m^nLxif^mt^o 

[0277] (iii) (u)(7)^^^^^C0V^T. SP^'ttiiJ^gfefCtJ^oT37°CT^^ffitt^«'J^1-?) 

:^mv-'^(D37X:Kio\-fm^m^A ^^h. (a )-^(A )X100(%){v:j:oT^ 
[0278] (3. 3 i^fi^#WT^D-;^(^ltX^) 

— ImM-^/VhT'hy:^— lOmM^^U:/^. lU/mlOThermus aquatic 

\2/mmW^\\L^^xi-':^it>>7my-^^^\^Xs 50t:icTi8B#ra-r:/=¥^-<-h 

[0279] (3. 4 :*:||B^(Ditl^^l:;^^5'^-;^A}^;^;}^y7— ^<7)itfi^ti) 

[0280] 3|s:||P^(^iiif^<t;^^P-;^*;^7j>!;7— €iSr5%;^^p-;^. 250mM y^^^i^plK 
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(pH7. o)^-^55'x:vi5'^mRJt^^'^tcm^(Ditmmt. 0tL<{t{}^fj:<th2o 

L<it{}^fj:<th60V/mgXh^. ^hJimtL<i-i<i^fl<th70U/mgXh^. ^(bK 

. U/mgXm. ^hKiiJ^L<lt<i^^^Ktiil40U/mgXh^. ^hKtil-'tL<li{i^-^i:< 
thl50\J/mgVm. #{C^^U«'>?'^<i:t>160U/mgT'fel9. i:t)$fSU(* 
<i^tj:<thlSOlJ/mgXh^o 

[0281] :^mmmmitsFmmit. ^m<DSPmmtitmLx. mMX(D}t^^mm<i}' 
[0282] (4. :^mm<Dmmm^^fca-^My(Dm^:ifm) 

[0283] :^mm<D a-^7U:fyy(D^^:^mit, :^m^(Dmmit:^^^-:^n^:^ts]}y-'^i:. 

[0284] :^mmw^xn r a -^)Vfiy\ Ty-^)v^-7.-kmm^mi'f^. mxh^x 

. a-i, 4-^/\^=^^ym^\^^^xw^^titcmmi^'p^j:<th2mmm±^-t 

jvijyta-i, A-V;vijyt\mmWsXh^o %m^cc-ifjvi3y-x^\x a-i, 4- 
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m. 0t.L<m-iooQm. J;>9^f*Uf40-500fli, ^b\^tti-^L<ito-ioom. 

$e)W?*b<{iO-50i@. ^^{C$f*b<{i0-25fll. $PjiC0tL<ttO^-e&5o 
[0286] (D a -^^/l^:^yX:{t. a -1 , 6-^/^3iXK^-a-^l iUc^t(7) a -1 . 6-^ 

[0287] a-1. 6-^/Ua>ym^it. a-^Jl^:^y^\m^m^6^1nLX\^^XhX\^^U ^ 
[0289] a~i//V;*Vtt, -f-t^^tC(i|^]8 X io'^_h. 0^Ufi*^i X io^m±> JzOlSf^U 

[02901 imm(omM.-)3mxm^^h^^mm.(n>^. ^mo*, Ejs^^^jit*^^ 

[0291] ^M^^(7)^V^SP-GP&«, lll^<i!jM0O2/O971O7-t/-?>'7U5/hJC|Eit$ 
[0292] i?mn(n)m^-)3^X\t. mTUri. mmt7.^^-7dirs7.-my-^}L. 
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T. ^mm(Dmm:i3m<Dmwt>^^i;t:^Mm^kcm\iLxh^<. m^^^bRiz^mm 
[0293] R!tM^^(D^m^\^^i^n^:^^^-:^^:^mv—\f(Dm\t. Ritmm(Dm 

m^(D^^n-;^KMVX.iXm&i3Kitmo. 05-1, OOOU/g;^i^o-y^, $f 

[0294] r a-if/\^i3y^^7.t^]}y-^] tit. a-^Myn-^j^tsVy-'^f^ 

^^^-rmm^M^-r^o a-i:f/i^:^yn-^y^7iKVy—^\t.EC2. 4. i. i\z^m^ 

mLmcmk-f^m'^^^^o. o.-^)Vpvi!r^7d!p,^)y-^n.s arsT^Wy-^.T.^- 

^;j^;^;^^y7— if, ^^)^-^Vit^7.Wy-^. •^)VW^^V)Vit-^i^^)y-^fi:}^}i 

mim^-r^o ^i^^xit. mmvym<Dmt^^\^^(DX\ a-'^^jvtiyiir^:^my- 

[0295] ±X<D^^Q) a-!f;\^tiy^:^-^))y—^\t. m^<ofz}hKM'W^-^-fV^'-^)y 
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[0296] a-^)VUVirs7.m7-'t(r> a -^/Vljy^^m^.(Dftlb(OM(.A'^(D-fy^'^—'^ 

Thermus thermophilus ft M(D a -^;\^:tiy:^:^:^Vy'-'^^XXJ^TheTmococcu 
s litoralisfi^O a-:!^J\^:fjy:^:^ts])7—'^it, a -C^ )Vt)Vi!r^7.Wy—^}l 

, a-i//V;«7>':5>j5|(cov ^x<J:>%L>V(r>'^%t^-^)\yWVy^—:^Xhh<. 
[0297] a-i//W;!(7>^;^;jNy7— r>'>^>*fc{ii/y='-yvHf;i?b#5a>Jr(D*l 

[0298] a-i5^/^;*>':i^^;^>^^y7— ^trS^t-r^M^i^^JibT^. (v?-\':^'i'^i:'bv ^ 

y-YX, TX^, ^J^X^'^T^J'^^i^JSIS, Arabidopsis thaUana/^if 

[0300] a-^Vl-;<7>-7}>;^>!jNy7— if ^|l4-f5^^^<^f!l^tT{i. Thermus aquaticus 
^ Bacillus stearothermophilus^ E. coli^if^d^^t/btl/^o 

[0301] a-t//v;^7>^;^7}Ny7-if%M41-5^«^ttrixbJJ:RS;g$tv/j:v\ a-^jvijv 
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[0303] a-^/i^:tiy:t^:^:t^Vy-ff\t. 0L-'!f?vi3y^s:^My-^^m^-t^^M<o^6^ 

. a-'^^V-^y^s7.-ts^)y—^^20mM. Trisi^ff?^(pH7. 0) 4'-e60'C"C10^^ 

a -^^/v-^ ^7j^>^/J^!J 7— ^'o 3 7t: 5i^^©'t4o 20% J^±T'fc^::i;0 
v\ 

[0304] a-if/vfii^^:^my-'^\-i.. -^m(Oa-!f;viJv^s:^Tis^)y^-^X'h^Xhl<. h 

F-T-P-V-F-S 4'04{4lC^| ^i-§^et)L<«GP^^-7iE?lJlH : H-A-Q- 
Y-S-P-H-F-Stfi04{4tC^B ^-fSfeg, GP^^-7gB^lj2 : A-L-G-N-G- 
G-L-Gif (734{4^Ct@ ^-t-SiiS, :j3j;t>*GP^f— :7|B^|J3L:R-I-V-K-F-I-T 
-iy-Y^(Dimz.1^ ^'r'5{4g'bt<flGP^f— 7Sa^lj3H :R-I-V-K-L-V-N 

<iT>^/'?7'¥^(N135) (C*i^-r»©*5J;t;^7O6fiLM/;t:^:/(T706) tCtS^-f-^ 
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^•^^tim^o ^jj*3, GP^'f'-ynm(D!w^(Dim^cn^i-mM\t. genety 

X-WIN Ver. 4. 0{m^^^±-^^T^y'^:^)(D-^/V^yjVT7^/yh^M^^(O^ 
WX*MMLXhX<, •^^V'^h.-^y=f-V^^. Matches=-l;Mismatches=l;Ga 
ps=0; *N+=20^#t?llifeb-CtiV\ 
[03053 GP^^-7ga?iJlLt>t<«lHf (^4{i. *fc{tF39lCti^-t-6{ig{C*DJt5r5 

-yy) *u , -(yv2^i/ylifc\tti^i/yx*h^:Lti)^m:itff-t.L< ^ 

[0306] GP^'f--ymm2^(D4^^rcnm35\zm^-t^itm^t^mr^y^Bmit. 

7.Ay^vm, ^ji'^vyWi. ^V'yy. i::^f-i^y. ^yti^iyy. ^4'yy. y-'fir^-y 
, y:i.:=.;vry=^y. ±])y. hu^^^y. ^■^])yi^fati^^i^yxh^ztt^xmt.L< 
. i/:^T^y. ^Wy. ^'^)y%lt\%y<'^)yxh^-z.hiim\m%\^\\ 

[0307] GP^^-7@B^lj3L'bU<{i3H4'C07{4t:^cftT706tc:tB^1-6{4et-*5(t5T^ 

[0308] a-i//^;«7>Tj>;^5jNy7— mfe(^3o^TO^g(C:i3V^T3Jc^$tlTV^5r 
[0309] a-i5^/l^;:{7>^;^;jNy7— if fi^ J^^^^ ^V-^^"^^ yy^^s Arabidopsis thalia 

na, ^^^yyy^, h^j^^p^v-, f\-^m.fz.\-mwm\^^^-t^^ti>m'^\.<. 

^^M. i^:y•^'f^^ yy-^y, Arabidopsis thaliana. it^^uyy^, V^'^uti-yt. 
)Vfiyii^ysii!s\)7^^\t, j?^yL<^ a-i/;w;&y^f:;^*:y7— ^tcift^K-f'S^.t^iW* 
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^^yhhLOtH. y7-^/(D^4'fLhL<nH. Arabidopsis thalianaO^^T'Lt) 
U«H. ^^^uyy^(D^^zfU h^'eu=i>y<D^4:/U '<^(D^^yU:,L<itH. 

abidopsis thalianaCO^^T'L, ts^Uyyt7<D^^'fL, \^^^X2:=iy(D^^-fh^fz 
(D^^'TL a-^/W';*:^^;^^!^^^— ^^fcfiArabidopsis thalianaO^-fT^ a 

[0310] ;^:^0J(^^&T'ffiv^tn5 a-^/;^;^7>^7;7}^y7—^f ft. ^il;if^> '^xr<o^b\^\^ 

e>a-i5^/u;«;>'7}^;^;j^y7-i2fi^#Tt)J;v\ fc^v^fi, '^hf\fkMBri-^. ±|50J;5 

^ttlSr#. #P>ti.f::|SS^i^;0^feiifl^fba-i5^/V;;&>^>^Jj^y7--^Sr#T^ 

ll^<^^Mmo2/097l07-^/^V7^'5/^^^:E^$^^5o 
[0311] a-?//^;(7>oix;^7}Ny7--^3»fei^-t?(Z)a^^miSi;iJ:ifflv^e>tiS1» «- 
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[0312] m~<o mtit. ^i^(D) a-^jvAyt^:^t^V7—\i^^-v-r^mB^it. 

[0313] ^vi-yi[:LfcmB^x<DW±m mpLit. Mm^j:tn comm^m^PLit. 

[0314] ^^-y\\L\Jtz:MB.=i-\z.^\^x. ^n^f\Ji^a-'^)Vijyit^:^-^s^)y--^im'^^\c 
[0315] a-^/w;^7y7jNy^x}^y7— ^^^«i-5fc«){J:, Jii®. 

[0316] m\fm^(n>nim:%. a-irj^i^yitsT^my-^^mmt^^mi-t^. ^m.^ 



wo 2005/024008 76 PCT/JP2004/012S33 

[0317] ^?^m(D:^m'Cit. mi^mi^mmm't'r^^m'xhi^^ ^^v^•c. mm^m 
[0318] u-n.\^%mMmx\'i. a-if}vijyi!r^:^-^^)y-^\t. mmm(o'aM.<omkx 

[0319] S/^;5^if&^<^^^B?4^^c-g•*;j^§ a-j//V:*:x;jN;;;jjsy7---^(Di:{i, S^S^M^^^tD 
[0320] ;^i5'D-;^«,c H o XTTi^M, ^^mm342(D-mxh^o ^^o-p^it. 

12 22 11 
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rcD^-^. y>'^^y>'^iiiy>'^^:^yt«¥^4^t^(c^cf2)(^T\ yv^iyy^ife 

i:«B:S'J%t^c<v^o ti^oT. -gSli. y:/i?iyy^;tei^^t3-^Tiimy>^^<kv>9 

Uttyy^oT/v;^y^isi^t?fc6o ti^y>'^o^tu>:ir#:M^bT«, yy^n 
yW-im-^^)"^^. y>'^H;<7yr>A, yy^(H po ). yym^imry==^:=-'^2^. 

3 4 

y>'^*I^ZT>'^::i!>i^/i^yJ5^fffen'5o 

[0324] ^m)ymt. S^J:;WM0#osp-GPSJj:^tc:*3v>T. mmc^^^^^tiT'b.t 

[0325] ^myymtMTOi. ifmymmTUit. fc^ny:/®?, Hyi^m*5j;T^Egyyi?)o 
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[0326] ^|c0jjii^(c*5v>-c. ^/u=^-y^-i-vymtiX ^/^=^-:^-i-Vymic h o p) 

6 13 9 

mc H o p)(DiiM<D^m^vh^. xmi^v<\t^ji^^-:^-i-vymc h 

6 13 9 6 13 

9 

i-y:^^(c H o V) ji}^t^mihM. imwm\^^\^x^ ^mm^x\m^^ 

6 13 9 

6 13 9 

[0327] ^;^=I-;^-l-yy^{lSl^;l^^0#osp-GPS^£:^^;l*3V^T. 

[0328] :^|§ig(Da-i:^VU;t7^^$!iji^jfe(v:i3V^T. a-1. e-iZ/^^ti/KIS^^^^-TStti 

[0329] ;$:^0^-efflV^pJtl^#^^^t)^^tt, a-1, e-i/Vl^^'v'K^^^^^ifUt^^^ 

(EC 3. 2. 1. 68) r%xi^^'f-:y, ^V=^-yyisXXJ^';^/^^7yKi^^t 
^ a -v'^y^hVy^^yh-l , 6- a -^7^3 v-y—^' {zT jVyi—'^hh^ ^5) (EC 3. 

[0330] mm. ^i^xj-mm\m-^'r^o m^mm^m^-t^u^ 

^(^^JiUTtis Saccharomyces cerevisiae^ Chlamydomonas sp. t^^\'fh 
Mo ^^^WM^M^-t^Um<0^'^\t\^X\-t. Bacillus brevis. Bacillus acido 
puUulyticus^ Bacillus macerans^ Bacillus stea^othe^mophilus^ Bacillus 
circulans,, Thermus aquaticus, Klebsiella pneumoniae, Thermoactinomy 

ces thalpophilus^ Thermoanaerobacter ethanolicus^ Pseudomonas amyl 

oderamosa/j:if 2)s^tf e)ti.-5o ^mmM^M^-r^mii(Dmt\^xn., -^^J^f^^ 
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[0332] :^^m-vm\^^htm^':^Ty^y^=^y'f-(J>^it. a-l, 4-^/v;*>'l«o-|3JSrr 

y-f^J>^^W.^-tV§^^^<0^^\tVX\t. Bacillus stearothermophilus. Bacillu 
s subtilis> Bacillus caldolyticus^ Bacillus licheniformis> Bacillus amylol 
iquefaciens^ Bacillus coagulans,. Bacillus caldovelox> Bacillus thermoca 
tenulatus^ Bacillus smithii> Bacillus megaterium^ Bacillus brevis, Alkal 
ophillic Bacillus sp. , Streptomyces coelicolor^ Aquifex aeolicus^ Syne 
chosystis sp. , E. coli^ Agrobacteirum tuniefaciens> Thermus aquaticus 
^ Rhodothermus obamensis^ Neurospora c^assa^ WW^i.}fi^^\fh^^o 

[0334] if.mm(oijmz.^\'^x. ^^mKmmm^^yi'^^^Ws'^^^^i-. iumz-mcx 

[0335] :^mmx^\f^hti^4-a-i^/v:fjyhyy^y:^y-^\t, f^Tcfuif^-i/^^ 

yy7.y3Ly^^\X, '^H-f^^^(O^M%%Wi-^h^i\^-=^^yf^'^^W-t, -^fvw 
)V\^^<\lL'^)VVir^)di^y)\^=^=^vY^'knW-9i=i'(^1^^^ 



wo 2005/024008 80 PCT/JP2004/0 12533 

[0336] 4-a-i//W;*ryh7>';^7rc7~-^{*. W^^^^XMm^W^t^o 

;^/h7V;^7ai7— fef trS^1"6^^^^<^^3J^rbTfi. Aquifex aeolicus, Strept 
ococcus pneumoniae^ Clostridium butylicvim, Deinococcus radiodurans 
, Haemophilus influenzae^ Mycobacterium tuberculosis, Thermococcus 
litralis, Thermotoga maritima, Thermotoga neapolitana. Chlamydia p 
sittaci, Pyrococcus sp. , Dictyoglomus thermophilum, Borrelia burgdor 
feri> Synechosystis sp. , E. coli, Thermus aquaticus^^Cifid^^tj'btl/^o 4— 

[0337] *^Bjo;^jfe(c*5VNT. ^i^m\z.wmm:^z^^^m'^\m. >m\z^^\:,x 

[0338] *^0J-rfflV>ibtl4#6i5^y='--y:/T:/7>'^:/i/:tyf-VAtt, a-1, S-jZ/V^ 
>>y-if^'tti:,4-a-j//V:^;/h7:/;^73.7--^iStti02S!ii<^Stt^^oS^^ 

[0339] i/y^-'f yxV7>'^>'i/^>'f-VA(j:, w^sini^ixi-mm^^-r^o ^')^- 

^v=i-^>7'^yy'fyi^:^y^-^J»m^'rmm(DmtLXit. th, ^f-^ 
. y^K •f^f:i:if(Dv^%m7imf^ti^o ^v='-yy7'zfyy'f-y^:^y^-(J^^m 

[0340] ^mm(Dm^:lfm^m^^l^mts :^^^-:^t-^:t^Vy-^^is^XJ^a-^/v:ijy7is 

:^t>vy-iimmmmm^ii^^i^mmhtiimM<Dmmxm'^^o 
[0341] fiid^ a-^My^±^i-^mmn\Mm^. ^mmm(omm:^mK 
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[0342] 'xm.mmmt. tk-c^So mmi^. ±E;^^p-;^^;^^!i7^i^*fctt a-!f)v 
[0345] *^0jo^3t;^?fe(c*3v ^-rfi. Rjtmm^mmi-^o Ritmnn. m^^t 

WL\-^. ;^i5'D->^x|N;^^y7— a-i5^/v;«;>':!jN>^7t>y7— ^t. 7^^xi—7.h. 
a-^r/^;!7/^7:/7;7al7-^f43itJ^^5^y3^y^■7':/7^^:/^5^^^1^Vi^/i>b^^ 

m^m^^fimm^mscivxhi:\' \ 

[0346] ^v>-c. ^W^^mx<ik^(D:^m\z.i:^x>j;^>'m^)^^VXMm-^:it\z. 



wo 2005/024008 82 PCT/JP2004/0 12533 

[0348] z(D^^\zLx. a-^/^^y^^i-^mmni^^m^Mo 

[0349] :^^m(DmmtsptLxit^ mMm4tmz^^rvM\^^x55x:xRm^n<^fc 

[0350] (5. :»fimm<Dmm^m\i^tc^ji^-=^-:^-i-Ty^(o^^ijm) 

[0352] *^§go^/v='-;^-i-y^^mo^^^jfe(c:i3V^Tfflv^5>ns;^i{'D-;^^3j;t;«M 



wo 2005/024008 83 PCT/JP2004/012533 

[0356] R/j^B^^fi. Si^^m«*3ctt;?^^o3g^^t4^#a:LT. ftE<^B#ra-e^^$ti 

[0357] ^(D^oKX^X, ^;Vr2^^-\-y)y^^^:^-t:^mmt^^mMf\^^o 

[0358] *^B>goitlia^t:SPiUTf*. IIW!l5i:|^li:^#TT'ffiV^T55'C-e^f&^fTofc 



wo 2005/024008 



84 



PCT/JP2004/012533 



[0359] (6. :^mM(Dmmm^it^(Di6L(Dmi^:^m 

J;t/hWNO-;^>6S^Jf ^jv^-:;^m.'^m^a-!f/vi}y(Dm^\t. ±|Br4 

. ^mn(Dmm^m\^n.a-^/v-^y(Dm^:)jmi \z.um(Dwoxh^o 

[0360] cx-'^/v:fyyi^j.i^<n>^jv::i-'y.m'^\i^(Dnmijm<Dmt\^x\^. ^^M'tm^i^fi^ 
: mK.\t. ±u\f:t-:^t^:^my-'^^XXJ^±07'^;^hVyt^:^m'^-iftm^'^ 

hVyt^>^^-Vy—^m^^t>'tfc. y^i']}\^^-^isXXJ^y^'rV^V:=^m<Dmm 

i^m¥f^6-343484^^jkmy^i-vy^v=^W(Dmm:^mi^^m<Dzk)-,^-i, s- 

^^^v^^yt^:^tsVy—^Hm^iD'±tc. )3-i. 3-^/w;(7yco|si3t(#M¥^6-34 
3484^^^r7^-:>-y:ty=?)^(Dj|!ljt^fej^#fi^(^r,}:) ; hW^P-;^7i^>^x|^y7- 
■^m^^t>-frfcbWNn->^(D$Slit(#^¥7-32769irM^/Nn-;^0$S|3t^^J 

:^^:^^-vy—^^mm'r^^t\t^m^\i^mM>Knt>tim^o :i(DXofj::)jm\^:^^ 
m(Dmmty^^^-:^:t^y^n-^vy--^^m^^t.mMX'ommxR!t>^^^ 
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[0361] (7. 7i^mmmi^:^m^x^xmwca-^/i^:^y(r>m'^) 

;^|c^iao]^3t;^&^cJ;oT#^b^^;^c a i//w;«7i^{^ov ^T^I^:9•S^ 

[0362] (8. :^mM(D^f^jjmKx^xmhtirc^ji^=i-7.-i-vym(o^m) 

:^mm(D^fiii:^m^x^xnhtifz^^i^^-^-i-])ymx ^^v=i-><.-i-vy 
m^-^^^x^m^mx{^^(o^mz.m^^tm?>o ^/^^=^-:^-i-])ymit.m^ 

f^omn. hyy^n'-:^>^j^(omntLxmm^tix\,^^o 
[0363] ^T^c, mmmizm^\,^x:^mm^mm'r^7!)\ ur(Dmmmix m^o) @ mo 

iz.hm^^Mh<DXitf3:<.m^ommi^^^x(D?^m^^M. 

[0364] (1. wm:^m:fs3:.xj^i^W:i7m) 

:^^mi^^m^mii^w^. &.r<DBm:^mi^x^xwmuco 

[0365] (1. 1 

^m^nm^m)t:m^xm^'r^o 

[0366] (1. 2 
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[0367] (1. 3 ^/V::i-:^-l-})ym<0^m) 

ir;V^-7.-\-]}ymk. li>Xf(Dljm\^^^'^m\Jt^ 300 /zlC0S!l5t^^ (200m 
M Tris-HCl(pH7. 0).3mM NADP, 15mM mt'^^^-i^'yj^.^rnM ED 
TA, \bnM^JVzi^7.-\, 6Mg/ml 7j>;^7i^^/>=Ji^i?-if , 6 m g 

-:^~i-Tym'WJ>^m\^^xmmm%mm^u w^mi^^m^^m-^o r 

[0368] (1. 4 

200 n 1) {C^L. 800 n lO^y^-r yf^;^ (15mM ^y y^x^'^ry^::^!:^^, 100 
mM ^WM^) ^Sr^i-g-t. J^V >T200 n l(0568mMTx^=i/^tV^ (pH5. 0) 

^fflV^T850mnWBS^^^SlJ^•rSo ^^|5E^©«yy^^fflV>-ClSl^(ce5 
3fcSSrffl!I^U. ^Spfti8llr{^^«o ro^Spft«|lcl^5(s|-T# WdBi^^tSTtr^T 

[0369] (1. 5 if;vijy(DH^(D%^W-:^m) 

\Jt.^)Vtiymk.n.. T^n-;^)c7)it5iJ:(t, S^&^T^O^IS^'O, iZ/wn-;^, 
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[0370] [^t2] 

</)Vi)> (mM <f)V:2-^^w) 

= {7)V<7V-:^ (mM)) - {<f)\^:i-:;^-\'^)>fBi (mM)) - {<f)\,^-7. (mM)) 

[0371] ^lo^fi, ^j.T<Dmmz.m^<o 

[0372] *-f ^ jj;T(^^(^sf& (a) ij^mm^o 

[0373] [^(1:3] 

[0375] ;^^:^P->^7j^;^7J^y7— ±EoSi^^ (A) i^iT^^SJfS (B) cd;^^:^^-;^ 

[0376] [<k4] 

(B) ;^^^P-^ + 7;u-:^h-;^ 

[0377] i5^/^;^/>'^cSl'9Ji*tl.yc:^/^=3-p<;4^^^-]c^^J;^Xff#$t^§o 
[0378] [^b5] 

= (S0 A (Ccfc y ti/t □ - X- 1 - g >«!M) - {*j5is©^;u 3 - y >tta) 
= (SJE6 A icj; y ^ttiftyju^ h-^fi) - (sfesmo^'^ua -;^-i-y >KS) 

[0379] S;^: (B) ■X^mt^y;vi^V-:^^n^t^b. S;£:AJcJ;«94^$nfc:7/Vj5'h-y^ 

[0380] [-fbe] 

(JEfB A ic J; y 7;l.4' h -;^<^a) 

= (S*6»7afe07;Ui' h-;^S) - {fii6»Tafcfl54^A3-:3^S) 

[0381] htzt^^x. ^f;^^iJy(DUmt. ^J.r(D^Ki:^t,}sbit>ir[.^o 

[0382] um 

{^Jl^iJ> (mM <^;Uq-XSa)) 

= {yj\^^b-7. (mM)) - (^^|/3-:^-l-y>K (mM)) - iifJUJ-?, (mM)) 

[0383] .mn^nttX. i//v="-;^-i-y:^^flrfflv^Ti[5tt;fci5^/u*>'©it5H:«. m 
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[0384] Wb8] 

= mmOCfJUJ-X-} -'J>ai (mM)) + (mM)) 
- (mM)) - (JS*B?fe<0^;U=l-;^-l -lOK (mM)) 

[0385] :L<D^nur(Dmmiz.m^<o 

ym(Dm^mi^B\<^ti^ii^x. s.itiLm^^titii!f/)^=^-p^-i-vym<Dm. t^i 

t>h. ^/]^:fyyiz.mj2^^titc^Ji-=i-:^(Dm^nm'V^^o Lfct^^X. ^)Vtiv\z. 
[0387] (1. 6 ^jvijy<r>^m 

^%m%,}i\.xwm)ymc^ ^ ^xm&uz.m'k(i^^)Vijy(oum^. '^xr(r)^\^ 

[0388] l\m 

(^.>U*>JR? (X)) 

= (^;w*> (mM i^;pa-x^M)) -^ (^n»::^i'P--;^ (mM)) xi oo 

[0389] W^i^K<hLTi//l-=i-:^-l-y^^^^fflV>Ti^3tLfc^'a'Oi/7l';;!7^(DJiX$«, 
[0390] [>fblO] 

(y;i^*>JK$ {%)) 

= {(*l]^Oi^;i/n-x-l -U>®! (mM)) + (7;i/i'h-X (mM)) 
- (i^;i'n-X (mM)) - (S:«©i^JI^3-X- 1-U>gli (mM))} 

{(^U^X^P-;?; (mM)) + («!)li<D^>lI/3-x- l-'J>Si (mM))} XlOO 

[0391] ;i<^^fi, SP-GPS^S^^^:*5V^T^ll|g$^3is^^:LTil^yy|^i^//^3-;^- 
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[0392] (1. 7 ^?§tt<^)iJ^;^^) 

o 

[0394] (1. 8 :^:^7r^-iimii<DmM:^m 
[0395] (1. 9 r^y—^fSi^(DW\^:^m) 

T^9—^(Dmi^^mx m^^•i}^kr<D:jJm^z^^xJkibhi^l^o 20mM xns- 

¥i^^^m^70, 000 : Ti^y^^m) 7K^?S25 m iSf-^tf SiS?S^37t:T60^f^ 
^nVfcn. lmL<Da^m:^mm(0. l%B^^t:^V^J>^. O. 01.%3!?9!I)^^IP^. 66 

[0396] (2. ^^(^^ill^^) 

[0397] (2. 1 ;^^p-;^*;^/}^y7-ifo|^®J) 
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%NaCl. 1. 5%^5c)yU'-ht:i:/U-7'^y^UT. 37 

mwmK^^xmmuco 
[0398] n^tifci^mm%:. LBmi^mm(i%\>vyhy, o. 5%^-:^\>=^^:^. i%Nacu 

50 n g/miry\i°^y])y) dmixis^mMmu ±M^W\(DLBmi^M^iL\z.mB 

U 12OrpmT'^li$-e:/j:;0%37'CT'6-7i^MMl:it^t;rCo IPTG^SrO. 

X:^^u-:^^:^my-'^^^^^^itm. mmm^5, OOOrpmiLXS^mmM 

ilLT> :k:mM<Dmi^^^MLtZo n^tltcMW^. 50mlO20mM Tvis-mmM 

«^(pH7. o)^'^c!^^g)L. nk^^xm'^m^miz.xm^u mw^^somi^m' 

i^-^y^, AVANTl J-25I)^fflV>T8, 500Tpmi,ZX20^m^MmU 

[0399] '^hnit±m%:. hh^^m^^mi\:i^xis\^^fcm^:ty^mmmQ-sephaTose( 
o mm^. ioomMm.iti-hv^j>^^^t^mmmxm^vx^nmm^Lit, m^^ 

TOYOPEARLmmiMy-^m)\^. i. 5Mmry^=-^j^^^ts±U(Dmm 
i\::^^ti-y^^7,m7—^mmm^mLxmM^'tfco mm^. i. oBummry^ 
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htj^mm^iSii'^^ti'^m'klt. Sephacryl S-200HR(T^i^-ti>>77/Wi/7l± 

[0400] nhtitcmn^^^-^^^:^ts]}7—^mmmm i n gsr^ v >tsds-page (sds 

[0401] (2. 2 mi^X-Thermus aquaticus a-^7^;&;/:!j^;3^/}^';y— ifc^l^M^fe) 

Thermus aquaticus a-^^7U;^7>'/}N;^/fNy7^"^jt'fe-f-(J. Appl. Glycosci. , 
48(1) (2001)71)^. S^-r-;*-a^^Anip *3j;OTet'ttt)(CpKK388-l ( 
CLONTECH|±M)(-Jifl^ai;^. :/7;^^KpKK388-GP^#fCo ro:/7;^^KT' 

iiMcio6i(77/W'>Ti±i!i)ic. ^y\^Tyv±/vmKimxuto ^(oxmrn 

Naci. so^ig/miT^tvy:/, 1. 5%m^)zfu-Y\z.-:fu-Try^\^x, 37^: 

[0402] #ttLfc;^J^0^. UBW.W-1^m i.\%WYy. 0. 5%-r-;^K:i^:5rX, l%NaCl. 
50;i g/inir:/kVi;:/) 5inlT18^^^#t. :^l:%j3iJOLB|^<*:J#iftlLtC*l0 
120rpmt?«li$-^;^j:;65^)37'C-C4-5^WMl[^&^UfCo ^O^, IPTG<SrO. 
0imM}c:/jj6i5{-r<^^«fe{j:^^nL. 37'CT$f5(i20^raMl[J§«Uco j5^:v^-^? 
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[0403] ?>:v mi^mm%:7ox:'x^3o^mMmLtc, mw^. :i(Dmi^^m%:8, so 

tc±^^^ M^X-Thermus aquaticus a-^/\^:^y^:^n^]}y—^BMtLtCo 

[0404] immmi :mmt7.^^-:^^s7.7t^vy—^m^^(Di^m. T.^v-^-y^i^isxx^m 

^BS^j^^Si:, Streptococcus mutains^^<D:^^ti^:^^7^^]}y—iiWi^^ 

^s7.^^V7-ii(D^h. 52. s'cxis^mMmLfc^. ^/i^^y^^^t^mti^^ 
[0405] ^rom^xh^o 

[0406] ST. SB^iJ#-^l(C;^1-^^OStreptococcus mutansS*;^^^— 

m<^^A$nytSPit^i=-Sr>iiJ^-7--;i&'-it^^Ainp^oa;OTet'i:tt{CpKK3 
7'9;^^K7^^7!i-pKK388-SMSP^#fCo r(7)7'7;^^K7 
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[0408] Z(D±mM(D^^ <^50 ju g/mlT>'tV!Jy^'^ti'TERRIFICBROTH?^ 
#:J#%(GIBCO BKLnM)150nUzmmU 37^-ei8B#W#®#tfCo 

■tf, 200mM*&'fti-^^^V!;7A, 0. 5%h7'('h>'X-100)150jtzl<lr*P^yh^s-80'C 

[0409] nhtlfc±m50 n 1^1. 5ml(D-7>r^D^i-:/{;iAn, 52. 5'CTn5:$^r^;f]Pfit 
P-;^, 100mMy:/^/^S^7r-(pH7. 0)> 0. SmMv/Vhxh^:*-'-;^^ 2U/ml 

a-i/vi^;«7>'^;^^y7— ^)^^n;t^i'g-tfc^. 45t:"e2^ffi^yd^3.^ 
-htfco 100 uiKDB^mmii. 3%^'>^li;^yl>i^> o. i3%3ii/^)^:tiox. 

:^i5'n-y^7j>;^7Ky 7— if it^-i^Sr-^tf;^]^® {m 1 000) S:#fc:o 
[0410] ±M:^^')-=^y'^\zm%hXifc. Wii^li>^i5'p-;=^j}^;^^y7-if3H5^^-^tp 

<br6. '^^(0:^^X2^7.^s7.Wy^'^<DAl , 62, 77, 128. 140, 144, 155, ioX. 

mAQ^mz.hfz.^r^m(o&.m.K^mmK-^^xm. ■?:i^.^i^T47-»s, se 

2-*P, Y77-^H, V128-»L, K140-»M, Q144->R, N155-^S, *3j;tJ?D249-^ 



wo 2005/024008 94 PCT/JP2004/012533 

mi28-^L(D^mt. v^^^t^§{)^#^gm-efcSo u^^w:^twt>MXo^m 

[0412] ^fc. T47K:lfo\^XS&.^(DT^/m. S62\::id\^^XP &.^(DT^/m. Y77{CioV> 
XH^^(DT^/m. V128\Z.m^XLU^(OT^/m. Kimc)o\^^XM&s^(Dr^ 
Q144\Zid\/^XRS}.^(D7^M. m55Ki3\f^XSSXi^<DT^M. t.tcitD2 

4mii\,^xG&.^(D7^ymK^^^xhmm\^t^n.f^Mo 
[0413] {mmm2A:mmmmmmm\umm\:^^^-^^-^^-'jy—^<oi^m. 

[0414] %mmimm\^\^xmmi\:.:^^^-:^^^::^wy-^(om^^^^-^ 

Site-T-^^f^MUCo M<bLr, 80-r-<T(7)'^^(T47S. S62P. Y77H. VI 28 
L, K140K, Q144R, N155S, 4b*<tOT249G)^W-f Siiffi'fbSP^='-K-f §it 

mm\\^mm^2\ ^\.x^<Dmm\:s?(D7%ymLn^mm^22K7rii- 

[0415] ro<fc5JJ:UT#e>tifcWflMbSPSr3-K1-Sitei^^^tv^'tvfflv>T, ±IE^JS 
mitmmi::.pKK388-UZ.m^j&^. 7'7;^^KpKK388-SPMStrf^$SlLfCo ;i<^ 
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i^|fTytVyy^tfLBJ0«fe(l%hy:/h:/. 0. l%NaCl. 50 

Mg/miryifi^yy, 1. 5%S§5c)7'^-h(C'/V-7'^i^t/tT. 37*C-e-lifi5^« 

[0417] (i-2)5^^(^;^^n-;^>iiN^^!j7-if(^liiS 

[0418] (1-3) Xf!^(D:^^u^y<^ts><>:t-Vy-'^(DCMmmW:^XmM^^i-^^^n 
— ;^7j>;;^7j>y7— ^(No. 33)0^$Sl 

^Z.<Dm^X-HML1t:^^vi--:^ts:^Wy—^(.m'^mz.No. 33^^1-)i^^^^. 

mm^23(Dm.B^^m^x. 2. i\zmm.<D:fjmim^xmMUco 

[0419] (1-4) ^mSsPOC5^jlSJJ:ei^*3<i: W^lJP^WI-^^^iJ'p-^^/ti^^y^--^' (N 

o. la, 2a, 3a, 4a, 5a*5 iU^Ba) 
[0420] i^Uti, 2. UC^Ufc;^&ilRl^ic:U-C, m4A<DNo. 1, 2, 3, 4, StfcitGO^ 

[0421] {2)@>!r(Z);^^ci-;^7f;;j^*y7-ifc^»»(^aiJ^ 
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±15 (1) - (1-4) -Q-mmtifcmmitspm^m^tcitmospm^nomm^ 

[0422] (i);^iJ'p-y^o^#ST"e(^SP(^itfSH4 

*-f . ^SP®^i!IIRSr37t:t?2. 5-3. 5U/mUJ:/iSi5(-20mM T^is^^ff^^( 
pH7. 0)KX^Xmm^^^LtCo #^RUc^m^K50Ml^lr55'CT^205)-^. *fcfi 
, 57'Ct?20^W, *fcf:i60'CT*20:$^W;!)Pi^tfCo »i^7^ii:'^J-7K±T105^ 

[0423] (ii);^^n->^(D#^TWSP(7)»fitt 

*T , #SPi^^?^^5. 0-7. 0U/ml(C/^^i5lw20mM TrisM®?^(pH7. 0 
) {C j;oTii^{C^^5^t:feo #3§Rt^^^^K25 PL Its 40%;^iJ'ci-;^-^^20mM T 
risi^«l^(pH7. 0)25n\bm^L1to :L<Dm^m^50tim5W20^mi}m 

^xmmmi<Dmmm(Di^m^s i. 7{zmmospf^Bw\^m\m^x37x:xm 
oay^Lfco :^^u-y^(D^^^rx55x:. dix.^it.mo'cxMmucm'ks 

Aiat. ^MMm^m^if(om^t:ti-WZ'0\,^Xt7^'ro 
[0424] m4A] 
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55tC 


57X: 


60*C 


65*0 


147$ 


S62P 


Y77H 


V128L 


K140y 


QI44R 


NISSS 


D249G 




No. 


-Sue 


-Sue 


-Sue 


4-Suc 




1 


99.3 


98.3 


80«6 


99,3 


o 


0 


0 


o 


0 


o 


0 


0 




1i 


99. 1 


97.4 


80, 5 


98.9 


o 


0 


o 


0 


0 


o 


o 


o 


0 


2 


99.4 


95.2 


67. 2 


99. 1 


o 


o 


0 


o 




o 


o 


o 




2a 


99. 1 


96.1 


66.4 


98.3 


0 


o 


o 


o 




o 


0 


o 


o 


3 


98. 3 


86.5 


20.9 


98.2 


o 






o 




o 




o 




3a 


98.7 


85.1 


21.3 


97,4 


o 






o 


— 


o 




o 


0 


4 


94.2 


86.5 


14.8 


91.7 


0 


o 








o 


■ 


o 




4a 


95.8 


88.1 


15.3 


93.3 


o 


0 








o 




0 


0 


S 


95.8 


93.7 


35.9 


94.8 


0 


■ 




o 




o 


0 


0 




Sa 


94.9 


94.2 


37.4 


92.9 


o 






o 




o 


0 


o 


0 


6 


98.4 


99.3 


38.4 


95.4 


o 


o 




0 


— 




0 


o 




6a 


97.3 


96.3 


36.1 


93.2 


o 


o 




o 






o 


o 


o 


T 


95.5 


94.1 


30.6 


93.3 


o 


o 


0 


o 


o 


o 


- 


~ 


— 


8 


91.8 


80.8 


28.9 


88.9 


o 


o 


o 


o 




o 


o 




— 


9 


99.4 


83.5 


22.0 


84.3 


o 


0 








o 


o 


0 




10 


95.4 


83.2 


27.1 


88.4 


o 




o 




o 


o 


- 


o 


- 


11 


96.2 


89.4 


26.1 


89.6 


o 


0 


0 


— 


— 


o 


0 


o 


— 


12 


96.3 


83.0 


25.4 


69.4 


• 






o 


— 


o 


o 


o 


— 


13 


91.8 


70,3 


19.1 


78.3 


o 


o 




o 




o 


0 


— 


— 


14 


90.5 


78.0 


20.5 


62,4 


■ 


~ 




o 




— 


o 


o 


** 


15 


90.0 


77.1 


17.7 


82.6 




o 


— 


o 




o 


~ 


o 


- 


16 


94.3 


80.6 


18.3 


85.0 


o 


o 




— 


o 




o 


o 


— 


17 


92.2 


75,9 


11.5 


85.0 


o 


o 




— 


— 


— 


~ 


0 




18 


98.5 


81.9 


14.6 


83.5 


o 


0 


— 






** 


o 


o 




19 


88.7 


60.7 


11.9 


83.2 


o 


0 


o 


o 




o 


** 






20 


80.3 


49.4 


7.6 


38.7 






o 


o 






o 






21 


80.8 


48.8 


7.1 


53.4 






o 




o 


o 




0 




22 


81.2 


47.5 


4, 1 


79, 1 


0 


o 




o 


■ 










23 


65.2 


40.2 


3.6 


SS.8 


o 


o 








o 


o 






24 


77.4 


30.1 


1.1 


38.2 


0 






— 


** 






o 




25 


47.3 


11.5 


1.1 


30.4 


0 




■ 




— 








— 


26 


33.4 


4.4 


1-4 


9.5 




o 






— 


** 


~ 






27 


22.6 


2.2 


1.4 


6.9 






o 










- 


— 


28 


26.6 


3,0 


1,7 


10.8 




■ 




0 




— 


** 


— 




29 


39. 9 


6. 1 


1. 1 


12.3 










o 










30 


23.2 


2.t 


1.3 


5.2 












o 








31 


37. 8 


6.3 


1.0 


6.3 














0 






32 


47.7 


11.1 


1.2 


27,5 
















0 




33 


10.6 


2.3 


1.8 


1.9 


















o 


■T 


11.3 


2.3 


1.8 


1.9 





















[0425] ±|E0^4A}c:*3V WTtit. ^MUTV ^/jtV ^^^©Streptococcus mutan 
sfyM(0:^i^x:i—7.:^:^.my—'^^7rii-o No. 33(D^^mt, 3^^©Streptococc 
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Sr^r, ^7L\t. No. 30§iea#:{*. T47S. V128L. Q144R> j3<tTO249G(Z)3E 

[0426] 4b\ C*<k|i8(^^^(::ov ro j ft. 480{4(Z)7ni:=:y^T7^^;65p-f'v/y 

[0427] Wfitti-^-^-r^s^Biff^r^y^as^, ttr^tj. 

[0428] C5^<k!g-e(Dr?/i?oe^fc^J:m^;?)Pft. KH^ttt-fsiA/iW^-^^^i*^ 

[0429] ^^.iJ'P-p^^^&T-etZ^iifflRti^lU^UeiV ^•f tiO^M7.i5'a~p?.;jN;^JiNy7-if 
[0430] (^ii^!l2B (^T^/^aST'«^$;h/fcm^b;^i^t3-;^jJ^;^4^y7— ^'(^i^ 

T47, S62, Y77, V128> K140. Q144vN155*3<tOT249Sr^*T,^*ttl@0f 
[0431] rn?>(^8^c3^^*:GP^II^S<OiffH4^CoV^Tv^Pf^^#;i^55t:•C20i9•W-e^ 
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[0432] [^B] 



[0433] 



[0434] 



[0435] 



[0436] 









(%) 


T47S 


47.3 


T47I 


50.0 


S62P 


33.4 


S62A 


31.0 


S62K 


26.3 


Y77H 


22.6 


Y77R 


34.8 


V128L 


26.6 


VI 281 


49.5 


N155S 


37.8 


WT 


11.3 









(%) 


K140M 


39.9 


K140C 


45.9 


K140F 


47.4 


K140I 


23.0 


K140V 


51.4 


K140Y 


53.8 


0144R 


23.2 


0144H 


38.2 


Q144I 


33.6 


Q144K 


30.3 


01 44V 


33.1 





mm. 




(%) 


0249G 


47.7 


D249C 


22.5 


D249H 


35.4 


D249K 


29.3 


0249L 


21.3 


D249N 


43.3 


D249P 


26.5 


D249Q 


24.5 


D249R 


21.3 


D249S 


22.4 



Z(DMKio\t^XsT47Sit^ Streptococcus mutains^^(DSF<D47itL(Dh\^^=' 
y^±VyKm^Lfc^^W^^'to ^fe^^:oV^•Obll1t-Cfc5o WTfi. Streptococ 

cus mutansS5l50^^<DSP^^i"o 

(ll1iM2C:Leuconostoc mesenteroidesS ;^Ji^;^7}^y7— ifOiit 

Streptococcus mutans ^ 5|5(??SP^=3— Ki"5 jt'&^<^'ft^:>!9 {JlLeuconostoc 
mesenteroiclesS5l5(OSP^=J— K•tSit^^(iB^lJ##7)^fflV^, A62P, VI 2 

7^%Y^^mU ^\.Xm^(O^^W'SP(DmMm.^'^1t, ^^^OLeuconostoc 
mesenteroides ft J^5OSPt0^^^S^=^y hP— ;^^fC>ffi V ^fCo 

:ifih(D^^w-sY>(ommw.(om^'m^^^^x.i]m0kmK 5o°a ^2°ct.fcm 
b'x:x2Qj^mxh:^z.t^j.mt. ±UMmm2A{2){i)tnm\z.i]m\^fz.'^s 

IS^ii^Uyto . ^MSr£^ T<?5^4C \Z.7T^ir„ ^^OLeuconostoc mesenteroides 
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[0437] [mc] 





50X 


52^ 


55"^ 


WT 


82.7 


58.3 


8.6 


A62P 


905 


715 


23.9 


VI 281 


93j0 


70.8 


27.3 


NI55S 


9U 


695 


375 



[0438] A62«, ie^J#-^2(DS62{C^ ^-rSfiig-efeSo V128fi. SS^J#-^2(7)V128 
[0439] Leuconostoc mesente^oidesS^(DSP^C*^V^T^). l^fi'fblC^-^ 

[0440] (|I»J3 : i^fljb;^^5'^-7.7}^;x.,1^y7-^f ?tT'(DJt^tt) 

[0441] ^j|ffl{Cfi. t-f > *4A{C43Jt'5No. 2. 3. 4. 5'bt<f:i6(^#>!r (7))|ti5li»f?&{b^i{' 

if ^^^iJ^/cfi^y hp— 7i/C0^^ (WT) Streptococcus mu 
tans;^i;'i3-;^/i>;^/t:!;7'--ff^^?^;Sr37'CT*lU/mUC/j:SJ;5{C20mM TrisM 

[0442] sist-^ffiUc^^mi:<b(^i:*o^^?^ti307;>j'D-^/j^^7i^y7'--g'o 

[0443] ^cOj:5t-tr#^nfcSP(^?Sl'l4 (A(U/ml) ) iSPOl[l:(W(mg/ml) ) 

A-^W(U/mg) (Cj;oTSP<Dtt;«i4^3j^i?)fCo 
[0444] ^^M^Ur(Dm5\Z^ir^ 
[0445] [*5] 
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No. 




2 


44.1 


3 


96.4 


4 


163.9 


5 


322 


6 


40.3 


WT 


10.7 



[0446] :L<Di^^,^MmAi-i>^tKx^x55x:v(D]t^mmm^\^±i-^:itt^t> 

[0447] {%mm^ : Wll&{k;^^n'-;^7j>>^;}>y7— ^^ffl V ^fcT^P-;^-^^) 

fc#Mtfl&^bSP (No. 1 -6 , 25*5 J:t;532) ^ffl V >fCo 
[0448] jPf^iUT, ^^OStreptococcus mutansS5f5;^^D— ;^7i^;^;ii^y7— ifSrfflV> 

[0449] T^^-:^^m^^^^. ^j.r<DmKumom.^<o^j^sjh^m^x. 5o'c*fc«5 

5t:-ei8NFlSfTofc:o 
[0450] [^6] 





3 




2 9 2. 3mM 


■^Ah'rh^^t-X (G4) 


1 mM 


mm*j>m (p d 


1 OmM 




1 U/m 1 




1 U/m 1 



[0451] Z:iX\ a-VjU:fyy^7^7i>V7—^tLXs 2. 2-CiliiLfc#lt^l^Thermusaquati 

CUS S 5l5i^/V;^7 y 7— If ^ffl V ^fCo 

[0452] ^(DRit^{c^^x^m^tifcr^^-^(DiiiSLm^±B(on. m^:fjW:isxmw^ 

[0453] ::(D:^mi,cX^'^^^tifcr%^^:^<Dm^%:. WsTomrKTrto 

[0454] [^7] 
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Nn 

iiU* 








•JIT* 


1 

1 






9 
L 


91 9 


34 1 


3 


90.3 


30.5 


4 


87.4 


26.3 


5 


88.8 


24.7 


6 


91.1 


27.7 


25 


61.3 


7.3 


32 


59.5 


5.4 


iT 


27.8 


2.1 



[0455] iiJ.±(DXo\^s :^mm(ommtspit. ^umrm^it. 5or-55t:)T'T^p 

[0457] [^8] 



G-1 -p^ms.mmi 






3 0 OmM 


mm^jyie. (p d 


3 0 OmM 




1 U/m 1 



[0458] r (DSJ^;(J:±oT^^^ttfci/7l^=i-^-l-yi^l^*, ±lEO r i . SiJ^:^fe*5 
[0459] [|S:3] 

jR$(«)6)=:5';i,3-;^-l-U>BI®iRM(mM)/«J%«Xi^D-;^l8S(3 0 OmM)X l 0 0 
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[0460] &.r(Dm9\Z.7r^t. 
[0461] [^9] 



No. 


(oim {%) 






1 


88.2 


88. S 


2 


89.3 


87.2 


3 


87.6 


89,4 


4 


88.1 


87.3 


5 


85.8 


80.3 


6 


81.1 


82.2 


25 


78.0 


19.0 


32 


79.9 


7.8 


WT 


70.4 


5.4 



[0462] &,±ox^\z.,:iF^^m(Dmm[:spitmm0kwr-^^^i^=^-:^-i-vym^'^^\^ 
^Mosp^ffi V ^fzm^t]m\^xm i . i qbm^^wx^^^vzi ^t.- i-y 
[0463] mmmQ:timwmKx.:^^mryy<^%<om^(omm) 

[0464] ^4AT*^UfcNo. 1. 2, 3, 4*3j;055(?Dif|?ft'fli:^i^n— 7.;t;;^;}NlJ7'— ifSrl§^i- 
^XMM^ *3iT>*=iyhn'-/ViLT5^^(SB?!j#-§-2) ©Streptococcus mutans 
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[0465] C^lO] 



[0466] 



No. 




mm 

(U/nig^Wt^R) 


1 


11.8 


37.2 


2 


8.5 


42.2 


3 


9.3 


33.8 


4 


14.1 


56.8 


s 


8.0 


27.2 


6 


13.9 


41.1 


WT 


10.5 


0.1 


[^111 




No. 


(X) 


7S7— tfjStt 

i%) 


1 


2.6 


0.6 


2 


2.1 


0.2 


3 


1.7 


0.4 


4 


2.7 


0.6 


5 


2.5 


0.2 


6 


1.8 


0.4 


WT 


2.2 


0.5 



[0467] mmtsp^t^mmm^ebvt^mmu mm.itr^y<^m^^i'^:ik\z^^ 
[0468] mmm7:cM^x(DT^ym(Dm^i3xx/cmiQ^(Dr^ym<Dmn{!ix6. itm 
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[0469] pt<fi> mn^^23iZ7r^i-&^mm^m^DNA^m\ 2. iK^uc:^mtm 
(i-3)Tf^®iucNo. 33)^^isiL. itmmwmuco 

[0471] [^12] 



mm 






62.5 


(No. 33) 


60.4 



[0472] &.±(D^o\^. ^^m(D0^L\,^mmMmm\^^x:^mmm7r^Lx^fci!)K 

mix :iomm]fmi<mMLxm^^ti6^^wxnfj:\^\ ^mmn. it^cois 

^^^x^mf^^^mm^mm-r^ztfi^x^^^t^mm^ti^o ^mmmK^s^^xBrnv 
\f^^(Dtmmi^^(Dp^m^^mmmKM-t^p^tLxmM^ti^-<^xh6:it^^ 

[0473] :i^^mKx^. ^My. G-i-p^j:t'<Dmm.x(omm^^i^m\^m^tmmi 
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*^-7@e?iJ 1 : AVGGVHLLPFFPSTGDRGFAPIDYHEVDSAFGDWDD 
VKRLGEKYYLMFDFMINHIS ^Oimi^^^ T^W. 29tt(C^i ^ -f^it 

^^-7@B^|J2 : RPTQEDVDLIYKRKDRAPKQEIQFADGSVEHLWNTF 
^^-7|B^iJ3 : ILPEIHEHYTIQFKIADHDYYVYDFALPMVTLYSLYSG 

^> 

ia»-^6, sfiM#-^8, nm^mo. mnmm2^ ia^ij#-^i4, ia^ij#-^i6, 

mm^e. ia^ij#^8. ia^ij#-^io. mmm2. nmmm4. ia^ij#f-i6. 
mm^i8:i^^xj^m^m-^2o-d^hti:mxm^^Mrxymmmt<>fj:<th6o 

[4] ms&^i^(D7.^t2-'y^t^7.^^v7—^(DT^ymmu\ @a^'j#-^2. ia^ij#-^4. 
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mm^Gs mm^8. nm^mo. iB^ij#-^i2. nmm^i4. ga^ij#-^i6. 
sa^ij#^8, mmmo. ga^fj#-^i2, mm^i4. la^m-tie. 

[6] iiIIB3^^C0^iJ^o*-^^^/J>y7'— if /d^. Streptococcus mutans^ Streptococc 
us pneumoniae^ Streptococcus sorbinus-, Streptococcus mitisx Leucon 
ostoc mesenteroides^ Oenococcus oeni, Lactobacillus acidophilus ^3 J; 
Ih'Listeria monocytogenes;^)^b^^6ilJ;l9Ji^$tl^^®**X*fc^^ fl^^ll- 

[7] t(flB^^<0;^^P— ;'^xl^;^7J^y7~"^/55^ Streptococcus mutanss Streptococc 

us pneumoniae^ Streptococcus sorbinus^/tfJStreptococcus mitisiCS 

[8] t(f|E^^O;^^n— ;^7jN^7}Ny7— if Streptococcus mutans^;fc{tLeucon 

ostoc mesenteroides{Cp^5l5l"-5> W!^^UCtiM(OWi^ity^i!^^'-:^^^^^Vv 

[9] miR'e^'-ynAm^oim^n^tmmi^m^T^mBmtK ±vy^fc 

[10] tulS^f--7@a?iJl4'(D29^4fct@^-t'5f4»{;:*>nt6r^y^aS:0S, yuvy. 

[12] piiE^f— 7sa?iji ^(D44m^n^-tmm^^i'f^T^Mnmi!)K r^i^^^:. 
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T'fc^. m^^i {-Eitc^ Wfl:;^i5^D-;=<>^;=^^y 7— ^, 
[18] t&IS^^-7@a^j2ff(^34^{ctB^i-5fte(c:Jbnt<5r^/i?^S;i5-feyytfctt 

[19] MlE^^'-7|e^ij2q3(D34^4jCta^1-5f4e{Cjo(t'5T^y^aE;05iry>^T'fc5 
^ iS^«llc|Bm©»f!!<b:^i5^n-;^7}>;^7}Ny7-if„ 

[20] ftHE*^-7iB3?iJ3tf<^l9{4(ctB^1-5{6itJc*3{t5T^/®S^«;65, ^y^^;^. 
=:/*/c«-feyyT'fc^, f»^i|i (cEic(^»l^'ft:;^^p-p^*c>^5^^y7— 

[21] ^E^^-7ia^i3i3(^)i9{4tcta^i-5&g{c*3tt<5T^ysias:a5^ iJ^y^-^^-c 

[22] tulHltB^li;^i5'n-;^*:;^*:y7'— if^. 20mM TrisMSfl^(pH7. 0) cf^T-57t: 
T'20:$>^;!)Pll^Ufc^oiijtfi<l:;^^5'D-;^;^;^;i}^y7--^^(D37t:^c*3^t 
,^:^D^t5oiii9l^^k;^^{^o-;^J^^;^^^:y7-•^^037t:^c4bnt'5^^?§tt^ 
ft ^«UciSic(Diimk;^i:^p-;^7K;^;}^y7— 

[23] BUlEif|^^b;^jJ^P'-;^/}^^7}>y7-if^, 20mM Trisj^'^|^(pH7. 0)ifx*57'C 

T'20:$>W;!)PfiUc^(7)WI^{b;^^D-;^/1^;^7jxy7~-^O37r(c43(t 
>^*PfiflirOftfi{li;^i5'n-;^;^;^7^y7-"^^(D37'Cfc*3Jt'5^^ffittcD20^^^ 
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m (pH7. 0) ^^V65X:X^20^mMf^Uz^(Ommit^^^-:^n-^:^^^Vy--^(D37 
[25] wiUmBit7^^o-:^^^:^^^Dy—^%:s 20%:^^u-;x.^tt^20mM Tris^« 

x^{!i^iimmf^mKmmm(Dmmt^^^-:^:t^:^^sVv-'^(D37x:i^^^ 

m^mnfcmmty^^^-^^^^^-vy-'\f^mui-6JM 
^mmtT^^^-^^^^^^vy—nit, 

^^—^IB^fJ 1 : AVGGVHLLPFFPSTGDRGFAPIDYHEVDSAFGDWDD 
VKRLGEKYYLMFDFMINHIS ft"© 14{i{c:ta ^ -r6{4g^ 29{i ^ f -514 

^5^'-7gB^(j2 : RPTQEDVDLIYKRKDRAPKQEIQFADGSVEHLWNTF 
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^^-7ia^lJ3 : ILPEIHEHYTIQFKIADHDYYVYDFALPMVTLYSLYSG 
^iffi^b:^^t3'-;^5^;;^^y7-if«r20mM Trisi^if?S(pH7. 0) 't'-C55'C-C2 

[29] mU^-(O7.^u^7.i^:^-t^07-'^<Dr^mmW. lfl^iJ#-i-2. ia?ij#-t4. 
iS^J#-^6. IB?iJ#-i-8. gB^iJ#-^10, Sa?iJ#^12. SB^J#-^14. E^iJ#-^16. 
ie^J#-i-l8:JoJ;t)?ia^iJ#-t20;6^P,j^^5il<tl9^iR^ti5r^/^ifl?iJi/>;J^<i^j40 

mm^Q. mm^s. mm^io. mm^i2. iB^j#-^i4. ia^j#^i6. 

[31] m%-(0:^^^-:^^^:^'^]}y--^(OT^mumtiK SB^iJ#-t2. Ba^J#-t4. 
Ifi?ij##6. iB?iJ#-i-8. ga^ij#-^10. gB?iJ##12. SB^J#^14. iB^iJ#^16. 

@B?ij#-^i8*3j:t;^ia?ij#^2o;6^b^=f5Pcfc'93i^$n5T^y^sa?ij^=-K-t--5 

«SSSa?iJ;6>P,7'j:5^^5>i^i;^hy>i^^>'h^j:^#TTvN>r:^'yi$^^Xl-6^®?^i^ 
[32] tirlE^-o;=?.i^P-;^/}^;^j}Ny7-if(^T^/^Sa3?iJ;65, ia?ij#-^2. ga?fj##4. 

gBM#-§-6. ia?iJ#-^8, @B>?iJ#-tlO. ga?ij#-tl2. SB?IJ#^14, Sa^iJ#^16. 
SB^J#-tl843<tt;5|B^J#-^20^vP,;^j;Si|J;l9^|^$tL'5. 11^^28 }v:^«fe©;^}£ 

0 
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Streptococcus mutans^ Streptococc 
us pneumoniae. Streptococcus sorbinus. Streptococcus mitis, Leucon 
ostoc mesenteroideSx Oenococcus oeni-, Lactobacillus acidophilus^oj; 
tJ^Listeria monocytogeTies:d>hfj:mMmiSi^Mmm^M'^hi>. It*528 

lltf|S0— 0>^:^'P^>^4^>^^^^y7— streptococcus mutans, Streptococc 
us pneumoniae. Streptococcus sorbinus^^hfiStreptococcus mitistdS 

B^Il2^^0^^P^^/^^J^/^^y7^"^':65, streptococcus mutans^fcfiLeucon 
ostoc mesenteroides(Cft jfS-fS, t^^^28\Z.t&Wt<D:fj^o 

mmmit:^i^^-^^-:^t^Vy-'^^. 20mM Trisi^'^|^(pH7. 0)^X57%: 

v2o^mMLtc^(Dmmt:^^^-:^t^:^my--^<D37x:{L^mmmmBA^ 
.mmm(Dmmi\::^^\=^-:^:^:^yi^vy--^(037VK:!i^iirmm^Bo2o%^^ 

w-rs, m^^28iz.um(o:^mo 

^■rs, lt3ft«28(c:|EiJ<Z);^j£o 

m^mi^Bm<DmBit^^^-^t-s7.:tsVy—\i^=^-\''-r^^mm^^t^sm 
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[43] i//u:3-:^-i-yy^o^^^&-efcoT. mifmt. immu^BmmmitT. 

[46] m%^)\^^-7.m.^m^ a-ifivayxh^. l«j^«45lc|aito;^feo 

[47] m^%:i.(n>iis7.m'7-'^1i\ a-^/w;<7>^;^*!;7— ^T*feS>il*^45Jc|EiJ 

[49] mllESi^:;^^. ^Q>X,-iQt(Z(n>m.mxWit>^^^ if ^545{ctBife(o;^iSfeo 
[50] ^^0;^^n-;^7j^x^xJ^y7--^^3fe^UT#fjtv5»ll»i^k;^i}'n-;^j^;^;^ 

^»ii^k;^^n-;^j}N;^jjNy7-iftt. ia^iJ#-^2<^T^y^iE?iJ047f4M/;^-::^:/ 
(T47){C^S^i-5^g, 62^"fey>'(S62)(C^B^1-6fig, 77{4f^ni^>'(Y77) 
(d^a^-f-S^M. 128f4/-<y>'(V128)tC+|^-r5^M. 140^yi^:/(K140)tCtB 
i44{ii:^/w^^y(Qi44){cti^1-^{4e, 155{4r;^/-^7=¥^(N155 
) {Cti ^i-S{ifi*5j;tJ?249^T>^/N°7^:/^(D249) tC+B ^i-6{4ttd>e>^£SPJ; 

»^fi^b;^^^'^-;^;^^y^7}^y7-^f^Sr20mM TrisMW^K(pH7. 0) 4^-C55'CT*2 

0^W^pfiUfc^oiirf^^li;^t{'o-;^jj^;^4^y7--^o37t:jcfc'{t5^^?5tt 
^p^S^^©i^l^^:;^^p-;^^^;;^5t:y7-^f(?537t:^c*5^t-5^^fStt(D2o%J!^i^ 
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5. 

[51] mmt^^^-:^t^:^m7-'^mmi'^:^m'(^h^x. 

^irmM.. 144{4i//l^i?^>'(Q144)(CtB^-r5{4e> 155^T>^/-«7=3(i>'(Nl55 
l^iiinffi{b;^i^n-;^;J>;^jj^y7— ^Sr20mM TrisM'«(pH7. 0) tt'-e55'C-e2 
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T 47 s 62 Y 77 

^ I i 

StMuSP tzMPirNKrhLirYAOSLGKNLKELNENIENVfGDAVGGVHLLPFFPSrGDRGFAPIOyHEVDSAFGDVOOVKRLGEKY^M 80 

StPSP 1:MPI QNKrilirySOSLGNfLKOLYDNLEEHFGDfll GGVHLLPFFPSTVn)IU3FAPVDYDEV0SAFGD«£0VKRLG^ 80 

StSSP 1:lirLrHKrilirYS0SLGRM.K£LDENISIVFQDAIGGV«LLPFFPSrGDRQFAPVDYDKVDPAFQDWW^ 80 

S tM I SP 1 : MPl QNKrW. I rVSDSLGNNLKDL YENLEEVFGDA I GQWILPFFPSTGDRGF AP VDYDEVDS AF60 WDVKRLQEKYUM 80 
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LBSPI 1:MKLQMKAILirYPDSLGHM.K0LDHVM)RVFNKriGGlHLLPFFPSN6DRGFSPTRY0VVEPKFG$^^^ 80 

LBSP2 1 : MPl ENK VM. I rYPDSLGKNLKELDEI LSEDLK6AVGG I HLLPFFPSTGDRGFAPTGYfE VDPKF6DW5DI EK I GKKY'rl.M 80 

ListSP i:M(IIKMKAMLirY$0$LGKNMEELSKVi£rVfEOAVGGIHLLPFFPSrGDRGFAPSDYrrVD$DLG$«EMEKLGEKYY1.M 80 



V128 K140 Q144 N 155 

StMuSP 8t:FDFUIMHlSRQSKYYKDYQEKHEASAVKDLFLHWDKFWPKN — RPTQEDVOU YKRKDRAPKQEI QFADGSVEHLWNTF 157 

StPSP 81:FDFMINHISRQSKYYKDYQEKHEASEFKAIFLNWDKFW>EN — RPTQSOVDLI YKRKDRAPKQEI WEDGSVEHLWNTF 157 

StSSP 8t:FDFMINHISRQSKYYKDFQEKKDASDVADLFLRWEKF«PEN RPrOAOl DLI YKRKDKAPMQEI Vf ADGrKEHLWm-F 157 

StM i SP 81: FDFMI HH I SRQSKYYKDYQEKHEASEFKDLFLNWOKFUPEN— RPTQSOVDLI YKRKOR APKQE I W EOGSVCHLWNTF 157 

LeuSPI 8 1 : FDFMI HH I SRESVWYQOFKKNHDDSK'iKDFF I RWEKFWAKAGENRPTQAOVOLI YKRKOK APTQE I FFDOGT TENLWHTF 1 60 

L«u$P2 8i:FDFMIHHISRE8Eliri'QDFKANH0Q8KWDFFlRVEKFWQQAGPDRPTQADmiYKRKDKAPIQEirFADGrr^^^ 180 

0«n$P 81:FDFMINHI$RESIMYQDFKEKKDASSVKDFFIRWEKFWK6 — RPTKADl DLI YKRKDKAPI QQI rFADGSQEHLVNTF 197 

LBSP1 81:FDFMINHL$KKSSYFEDFEAKHDKSKYSDLFLSV/DKFUPKG— RPTKEDIDLIYKRKDKAPYQNIKFEDGrHEKMWNTF 157 

LBSP2 81:FDFMINHISRQSKFYKDFKQKKDKSKYADLFLSWDKFW>EG— RPTRKDIDLI YKRKDRAPYQEirFTDGSKEKLWNrF 157 

L IstSP 8 1 : FDFMI HH I SRESLFFQDFKKEHLNSKVKDhF I Rl NOFFPPG— RPNEKDLDLI YKRKDK APFQEVEF ADGGFELVWHTF 157 




StMuSP ISBlGEEQIDLDVrKEVrMDFIRSriENLAANGCOLIRLDAFAYAVKKLDTNDFFVEPEItfrLLOKVRDIAAVSGAEILPEIHE 237 

StPSP 158:GEEQIDLDVrKEWM£FIRKriQHLASNGC0LIRLDAFAYAVKKLDrNDFFVEPDIWDLLDKVRDtAAEYQrELLPEIHE 237 
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